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IHTRODOTIOH 
Tgypanosoaa lewiai Kent, a non-pathogenle blood parasite 
of rats, has a distribution as wid® as that of its natural 
host, th® wild rat. In nature the trypanosome is transferred 
from animal to animal by the rat flea, Hosopsyllus fasciatus^  
whieh serves as the intermediate host. Strains of TrvpanosoiBa 
leifisi can be maintained indefinitely in the laboratory by the 
injection of small amounts of infected blood into non-infected, 
tame rats. In these animals the infection is believed to fol­
io® a course similar to that in the wild rat. 
Classically, a Trypanosom lewisi infection is divided 
into three perii^ st (1) an incubation period which precedes 
the appearance of the parasites in the blood stream (later it 
will be seen that there was a difference of opinion concerning 
th© existence of this period)| (2) a multiplicative period dur-
ii^  which the circulating parasites increase rapidly in number 
until a peak concentration is reached and during which ther® 
is much variation in the size of the trypanosomes; and (3) an 
*adult'* period following the multiplicative period. The adult 
period is characterized by near-uniformity in size and often 
by a reduction in the number of circulating trypanosomes below 
the number reached in the multiplicative period. The lengths 
of the three periods of the infection vary somewhat with dif­
ferent strains of TrvpanosoH^  lewisi and with different 
experlaental animals snd techniques, hut in all infections 
the parasites eventually disappear from the blood stream, 
leaving the host iarotme to further infection. 
langr attempts have been made to determine the exact na­
ture of this Immunity in normal rats, fhe best explanation 
to date seeras to be thsft fjresented by Taliaferro in a number 
of papers between 1922 and 1941, ]Hfe believes th©t two distinct 
antibodies are formed by the rat in response to Trvpanosoget 
lewisi in its blood. The first to appear is ablastin, the 
reproduction-inhibiting antibody, i?hich coraes into full action 
about the tiae of the peak of the infection and prevents fur­
ther multiplication of the trypanosomes, but does not kill 
the®. The second, the trypanocidal antibody, destroys large 
numbers of the parasites soon after the peak of the infection 
by lytic action, and is responsible for the final disappear­
ance of the parasite froii the blood stream. 
In recent years, investigators have approached the prob­
lem of the rat's iffiraunity to Trypanosoma lewisi from a slight­
ly different angle. Instead of studying the infection in 
normal rats, they have altered the host in various ways and 
have studied the type of iiuBunity which developed in the al­
tered host, Organectomies have been performed in attempts to 
determine the origin of the trypanosome antibodies; large num­
bers of leucocytes have been destroyed to determine their role 
in the development of immunity| deficient diets have been fed 
to learn the role of dietf and drugs have been administered 
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to ieterffllne their effects on the develojaient of ijEionity. 
Sii^ e 19^ 3 a series of experiments along these lines has 
lieen carried oat in tbi Zoology Department, Iowa State College, 
hy Becker and his associates who found that they could decrease 
the efficiency of the reproduction-inhibiting antihody hy feed­
ing the MM-infeeted host a diet deficient in 
pantothenic acid, fhey obtained slallar results with the dally 
administration of sodium salicylate. Also, they succeeded in 
reinfectii® reooYered and near-recovered rats with multiplying 
trypanosoffles when the receptor as well as the donor rat had 
undergo)^  adeqmte treati^ nt with sodium salicylate. 
The effectlTeness of sodium salicylate in altering immun­
ity led to the present investigation. Soditm salicylate is 
the sodium salt of salicylic acid, All other salicylates are 
also derivatives of salicylic acid ai^  after Ingestion are 
presuB»hly hydrolyzed, at least partially, in the gastro-
intestiml tract with the liberation of the free salicyl group, 
furthermore, all salicylates bear the benzene ring in their 
structural formula®. 
Other derivatives of salicylic acid are reported to have 
altered immune reactions to certain other Infection®, This is 
also true for benzene, laturally the question arose as to what, 
exactly, was responsible for the sodium salicylate effect. 
It seemed plausible ttet this effect might be attributed to 
one of four thingsi (1) to a property of the compound as a 
whole, (2) to the sodium ion, <3) to the salicyl group, or 
(4) to the "benzen® ring. 
The present Imrestlgation was undertaken In an attempt 
to clear up this matter. It was decided to test the effect 
©f daily administration of various salicylic acid derivatives, 
of salicylic acid, and of benzene on the development of im­
munity to Trypanosoma lewisi infection in the white rat. The 
trypanosome population snd the percentage of dividing para­
sites Were ascertained at regular intervals during the infec­
tion, These data indicated the relative effectiveness of the 
trypanocidal antibody and of the reproduction-inhibiting anti­
body. A blood study including hemoglobin readings, differen­
tial leucocyte counts, and in some cases total leucocyte counts 
was also made. 
RETIEt (F LTmRkTVm 
The literature concerning Trypanosoma lewtsi and the var­
ious test substances used in this investigation is so vast 
that it ifould be impractical in a treatise of this sort to 
cover everything K?hich has been published on these subjects. 
Therefore, this review has been confined to those researches 
which seemed to have a more or less direct bearing on the pre­
sent investigation. 
Trypanosoma leifisi Kent 
Ii®wis (1879) observed in the blood of wild rats of India 
a parasite which he recognized as a flagellated protozoan, 
but he made no attempt to classify it further. Kent (1881) 
provisionally named the organism Herpetomonas lewisi. Laveran 
and Mesnil (1901a) compared the species, Herpetomonas lewisi. 
to the type-species of the genus, Trypanosoma, and found that 
the two were so similar in characters having real generic 
value that there was no justification for segregating them in 
different genera. Subsequent authors gradually accepted 
laveran and Mesnil's point of view, and the rat trypanosome 
became known in the literature as Trypanosoma lewisi. 
ffe® taf®gtien in lafeoratory rats 
lanthaek, DOTham, and Blarwlford (I898) found t!:at Trvmno-
som legist eowld b® successfully transferred to sltino rats 
fey the In^ eetlon of blood from an Infected animl. Laveran 
and Mesnll (1901t>) aB^  Francis <1903) found that hoth subcu­
taneous and intraperitoneal inleetlon of Trvmnosoiaa lewisi-
infected Mood resulted in Infections, but that the parasite 
reached the blood of the host saore rapidly following intra­
peritoneal Injection. Fw this reason most subsequent workers 
ha'T© used the intraperitomal technique. 
laveran and Mesnil <1901b) obtained relatively uniform 
infections in rats which had received not less than 1/50 cc. 
of infected blood intraperitoneally, Kolmer (1915) stated 
tlmt at least 100,tryimnosoaws must be injected by the 
intraperitoneal route to insure uniform infections. Buca 
<1939) and Moulder <194^ ) used infective doses which were com­
parable to those used in the present investigation, Buca 
secured good infections in adult rats by injecting 10,000 par­
asites per gram of rat weight. Moulder injected 1,0 to 3.0 
ml, ^  blood containing 1(^ ,(K)0 to 400,000 trypanosoiaes per 
cubic milliaeter and obtained satisfactory infections in male 
rats weighing 100 to 200 gm. 
Kantimek, Burhaa, and Blandford (1898) found that white 
rats did not always becooe infected when large numbers of par­
asites were Inoculated intraperitoneally. Zaveran and Mesnil 
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(19011}) also found this to be th© case, falling to get Infec­
tions in tteee out of one hundred attempts. 
Course of the experimental infection following intraperi­
toneal in lection, toveran and Mesnil (1901b) made a careful 
study of th© course of Trvpanosoim leisisi infections in domesti­
cated rats following intraperitoneal injections of relatively 
large nambers of adult parasites. They found that the infec­
tion could be divided into three stages. During the "first 
stage**, ishich lasted three or four days, the trypanosomes under­
went active multiplication in the abdominal cavity. Division 
began within ti?enty-four to thirty-six hours after injection 
and was always longitudinal, reaching its height about the 
third day. The Darasites frequently failed to separate after 
division and, by continued multiplication, produced "rosettes" 
of two, four, six, or eight small trypanosomes. By the fourth 
day of the infection, the parasites had migrated from the 
peritoneal cavity to the blood stream, Lsveran and Wesnil 
(1901b) made no comment as to how this was accomplished, but 
Augustine (1941a) found that the trypanosomes were kicked up 
readily by the lymDhatics and passed unharmed through the lymph 
nodes and thoracic duet into the blood stream. 
During lAveran and Mesnil*8 first stage some tiarasites 
made their appearance in the circulation. At times they could 
be found in the blood within five or six hours after injection, 
usually within twenty-four hours. The first trypanosomes to 
reach the blood stream were adult forms like those injected. 
-8-
and these showed no tendency to reproduce for about forty-
eight hours. 
In spite of the gradual increase in numbers of circulat-
ii^  parasites before the fourth day of the infection, it was 
not until the fourth day that the blood population was grent 
enough, or reproduction prewlent enough, to mark the beginning 
of the •'second stage**, that of multiplication in the blood 
stream, Durii^  this second stage reproduction followed the 
same |»ttern as that observed in the peritoneal cavity, but 
the proportion of rosettes formed was much smaller. Active 
Multiplication continued until about the eighth day of the in­
fection, sometimes a little longer if the narasites had been 
slow in entering the blood stream, 
ifter the eighth day reproduction ceased, and from that 
time until the end of the infection only adult parasites were 
observed in the circulation. This ""third stage**, that of the 
fully developed infection, was of variable duration, lasting 
from twenty days to two or four months. It was terminated by 
a gradual or an abrupt disappearance of the parasites, 
Taliaferro (1921) disagreed with laveran and Mesnil as 
to the location of the parasites during the period before 
they became numerous in the peripheral blood, Taliaferro 
referred to the time before the trypanosomes appeared in the 
blood stream (laveran and Mesnil*s stage of intraperitoneal 
multiplication) as the 'Hncubation period". Curing this peri­
od he believed that the parasites were undergoing active 
aultipllcstion at some unknown point in the body, preparatory 
to blood invasion. Augustine (194-11)) contended that, follow­
ing the intraperitoneal infection of adult trypanosomes, the 
ineubation period occurred in the blood stream rather than in 
the peritoneal cavity, or at some unknown point in the body. 
He could find no evidence of intraperitoneal multiplication 
of the parasites following the infection of large numbers of 
adult trypanosomes. Instead he found that some of the adult 
parasites appeared almost ianrediately in the peripheral blood 
where they began to multiply after a two- or three-day incuba­
tion period, i^ ugustine also believed that the incubation 
period Was completely eliminated following the intraperitoneal 
infection of large numbers of trypanosomes from a multiplying 
population. In such eases parasite reproduction continued un­
inhibited both in the peritoneal cavity and in the blood, which 
was invaded immediately. 
Taliaferro and Taliaferro (1922) and Taliaferro (1932a) 
followed closely the changes in the total numbers of circulat­
ing parasites during Trvmnosoma lewlsi infections and found 
that these changes conformed to a rather definite pattern. Be­
ginning with the appearance of the trypanosomes in the blood 
stream, a steady increase in total numbers continued until the 
peak was reached between the eighth and fourteenth days of the 
infection. This peak was followed within about four days by 
a crisis characterized by a sudden reduction In the trypano-
some population. The crisis over, a gradual reduction in 
10-
Itarasltes continued fiar a varisfele length of time until an 
abrupt decrease to zero ended the infection. 
Effect of frTmnoaoffla lewis! on the host. Lewis (1879) 
ofesenred that Trypanosoma lewis!•>infected wild and sewer rats 
were api^ rently as healthy as non-infected animals. Kant hack, 
Burham, and Blandford (I898) stated tbat no Illness accompanied 
the infection in sewer and white rats, laveran and Mesnil 
<19011») found that infected white and spotted rats displayed 
n© syrapteas except dejection iwawdiately following inoculation 
and loss of weight if the parasites became very numerous. In 
contrast^  l^ ancis (1903) reported a high mortality rate among 
his :|.ew|g|>infected animals. Herrlck and Cross 
(1936)» Gulbertson and looton (1939)» and Duca (1939) also re­
ported mai^  deaths ftxt young Infected rats under forty days of 
age, Houdsky (1911) allegedly developed a virulent strain of 
frvmnosoffla lewisi by rapid passage through rats. Brown (1914^ ) 
believed that some strains of Trypanosoma lewisi were more 
virulent than others and that the virulence within a given 
strain was not constant but was subject to Barked and even sud­
den variation. 
All of the above authors who reported pathogenicity for 
TrvBanosom lewisi were probably unaware of the fact that 
Bart one IM iirfection, when present in conjunction with Tryt»n-
osoma lewisi infection, may alter the usual course of the 
tryjsnosome infection, Taliaferro, Cannon, and Goodloe (1931) 
found tfe®t Trypanosoma lewisi tended to become pathogenic for 
rats l0f®ct«d with B^ ytopeaa SffiM if the spleen had been 
reaofed, feat timt Trymnesema lewisi was not pathc^ enic for 
rats which had ondergone spleneetoiB(F if Bartonella infection 
were not present, GImndler (1936) reported that Bartonella 
is present in the latent state in almost all laboratory rats 
hat that it is extreraely difficalt to detect in animals over 
foar weeks ©f age. It is prohahle that soae of the writers re­
porting pithogenicity for frTmnosoaa lewisi were working with 
Bartonella*infected rats which, becaase of lack of raatarity, 
tmd poorly dewlo|»d spleens, Other workers who attribated 
pathogenicity to vlralent strains of Trypanosoma lewisi or to 
changes in yiralence within a given strain raay well have been 
dealing with viralent strains of Bartonella maris which made 
their rats mare sasceptible to the trypanosome Infection, 
lesearches describing changes in the blood pictare of 
rats infected with TrymnosOBia lewisi are especially pertimnt 
to the present investigation. Besolts for red blood cell 
stadies varied. Poiiiaexter (1933) attribated a temporary in­
crease in erythrocytes, which he noted daring the early stage 
of the infection, to stlaalation of the hematopoietic system 
by the trypanosomes, Daca (1939) also noted a similar slight 
increase In the red cell coant early in the infection, bat this 
slight increase was overshidowed by the secoMary anemia which 
developed as the trypanosome infection progressed. The loss 
of red blood cells was roaghly ppop^ tional to the niraiber 
of parasites occarrln® at the height of the infection. 
Cons®guei3tly, In yoiiBg rats whleh died at the height of the 
InfeetloB, the lowest erythrocyte count was recorded shortly 
"before death and may have been a major cause of the mortality. 
In anlnmls which sarirlTed, no i^ rmanent damage was done. The 
erythrocyte count t»egan to retm'n toward norinal one to two days 
after the peak of the infection and was normal try the time the 
trypanoaomes disappeared, Buca helieired that the destruction 
of red hlood cells may have been brought about by a hemolysin 
released by the try|®n®s©mes, Saul and Becker (19^ 9) found no 
anemia in their trypanosome-infected controls, 
Duea (1939) found that a reduction in the hemoglobin con­
centration of the blood paralleled the decrease in erythrocytes. 
Hemoglobin declined from 90 per cent on the zero day of the 
infection to 70 per cent on the ninth day, four days after the 
l»ak of the infection. From the ninth day on, the hemoglobin 
content gradually increased and by the sixteenth day, just 
prior to the complete disappearance of tryi«nosomes, it had 
returned to the normal concentration of 90 per cent. Cuca 
also noted that a slight increase in hemoglobin, occurring on 
the secoi^  and fourth days of the infection, preceeded the re­
duction, 
According to Buca (1939) the number of white blood cells 
also underwent chaises during Try,p^ n<^ ?^  ^isiial infections. 
Typically, the leucocyte count fell below normal between the 
zero day and the peak of the infection, was increased above 
normal from the time of the peak until the parasites were much 
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in nwaljer, and only returned to noriaal near the end of 
the inftotion, 
Soffi® investigators noted an inornate in th® percentage 
of monocytes in trypanosoffle-infeeted rats. Poindexter (1933) 
feelieved that the rise in th® percentage of large monocytes 
which he noted was due to stiraulation of the reticulo­
endothelial system fey the parasites. Duca (1939) described 
an increase in the monocyte percentage which developed during 
the circulatory phase of the infection, and which was most 
Marked ahout the time of the crisis. This increase did not 
occur in rats which died of the infection. Ikejiani (19^ 7) 
thought it prohahle that the nonocytes played an important part 
in recovery from trypanososw infections. 
fhe concentration ®f hlood sugar apparently underwent 
changes during the course of the infection. Poindexter (1933) 
©liserwd that the initial increase in trypanosomes was acoom-
pinied hy a l^ poglyceaia, and that, as the blood sugar was 
decreased, so was the auwher of trypanosomes, Reiner, Saythe, 
and Pedlow (1936) stated that Trypanosom lew is i probably 
utilized glucose to obtain energy for life and for active mo­
tion. 
Moulder correlated glucose utilization with oxygen con­
sumption. His first work along this line (1948a) involved in 
:iiSia experiments with ISIili in a carbon dioxide-
free phosphate-saline mediua. He found that if glucose were 
©Bitted froffl this laedium, the oxygen uptake of the trypanosomes 
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mm cut to ten per cent of the uptake in the presence of glu-
eose, Iiater CI948I3) Moulder deecrifeed Jjj vivo studies which 
showed that, whereas the rate of oxygen consumption increased 
with the age of the infection, the rate of glucose utilization 
decreased. 
Some evidence of damage to the spleen and liver has been 
reported in trypanosome infections. Marmorston-Gottesman, 
Per la, and forzimer (1930) stated that Trvpanosom lew is i in­
fections severely injured the reticular and endothelial ele­
ments of the spleen, Poindexter (1933) explained that the 
h^ypoglycemia which developed as the infection progressed was 
due to a central necrosis of the liver. This prevented the 
liver from releasing sufficient glycogen to supply the demand 
for carbohydrates, and hypoglycemia resulted, 
Imrounitv studies concerning trypanosoaa lewisi 
Kanthack, Durham, and Blandford (I898) found that rats 
which have recovered from one typical Trypanosoma lewisi in­
fection are immune to subsequent infection. Many explanations 
for this immunity have been advanced, but no one has as yet 
correlated the different viewpoints into an entirely satisfac­
tory hypothesis. 
Active immunity. Some authors believed that phagocytosis 
played an important role in removing the trypanosomes from the 
blood stream, and in producing the active immunity which 
followed. laveran and Mesnil (1901b) saw leucocytes of the 
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peritoneal flald of Imttime rats actively ©ngolf living trypan-
osoaes which they had laJtcteS, Stained smears of the peri-
toneal flald shotted inclusions la the white hlood cells, parti-
eularly in those of the mononuclear type, ifhich appeared to he 
fragments of the parasites. Ijaveran and Mesnll believed that 
the presence of trypanosomes in the body stimulated the leuco­
cytes to engulf the parasites and that this engulfa^ nt T?as the 
only means of destruction of trypanosomes in active immunity, 
legendanss and Klkuth C1927) also believed that non-specific 
phagocytosis was responsible for the removal of adult trypano­
somes from the blood stream. 
Taliaferro (1926a) was inclined to think that phagocytosis 
was not the most important factor, and stated (1926b) that try­
panosomes which were phsgocytlsed had probably already been in­
jured by substances present in the plasma of the Infected rat. 
Iister {1929) he reiterated this view, adding that he had never 
observed phagocytosis. In 193^  he suggested that his trypano­
cidal antibody might act es an opsonin I3 vivo. Taliaferro 
(1941a) made the statement that the lytic action of the try­
panocidal antibody was ^ possibly aided by phagocytosis of op­
sonized parasites as in malaria*. 
Augustine (194la, 194-lb) found no evidence of a cellular 
reaction against the trypanosomes while they were in the peri­
toneal cavity or in the lymph nodes and channels of non-immune 
rats, fhls was also the case for iBmune rats which had been 
reinoculated (Augustine, 19^ 3). However, in his work with 
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imffiune animals, Augustine observed large circulating monocytes 
ingest large, apparently dividing, trypanosomes. This led 
hlra to believe that phagocytosis was almost entirely responsi­
ble for the removal of the dividing parasites from the blood 
stream, H© suggested that trypanosomes which were in the pro­
cess of division were especially sensitive to the trypanoci­
dal antibody and that this antibody acted to render them selec­
tively vulnerable to phagocytosis by the circulating monocytes, 
later it will be seen that Augustine (1943) believed tissue 
phagocytosis to be responsible for the final destruction of 
adult trypanosomes and of dividing parasites which escaped 
phagocytosis by the circulating monocytes. 
Taylor and Becker (1948), in making a histological study 
of the liver of pantothenate-deflclent Trypanosoma lewisl-
infected rats, found trypanosomes within Isolated liver cord 
cells. Some of the Kupffer cells also contained trypanosomes. 
However, Taylor and Becker did not believe this to be conclu­
sive evidence for phagocytosis, since the trypanosomes actively 
invaded the parencfc^ ma cells also, 
Reference was made in many papers to the presence of a 
trypanosome-agglutinating substance in Infected rats. Although 
this substance must have been In some way related to Immunity, 
most authors merely acknowledged its presence without attempt­
ing to tie it in with the immunity picture. laveran and 
Ifesnll (1901b) discovered that serum from an infected or re­
covered rat contained a true agglutinin which was not destroyed 
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"bj heating for om-half to three-quarters of an hour at 55 -
58 degrees C» but was destroyed by heating for one-half hour 
at 63 - 65 degrees C, This agglutinin appeared rapidly in 
the course of normal trypanosome Infections and sometimes 
caused the circulating parasites to adhere to one another st 
the posterior end, Ja vitro experiments showed that trypano­
some® in defibrinated blood agglomerated rapidly when mixed 
iiith specific serum from infected rats. Parasites thus 
agglomerated were not killed but later became detached (unless 
the agglutinin titre i^ as very high) and were capable of pro­
ducing an infection if injected into susceptible rats. 
Francis (1903) frequently observed agglutination of the 
trypanosomes in the blood of his infected rats. This pheno­
menon, which he referred to as '*autoagglutination", appeared 
after the multiplicative phase was over and as the trypanosomes 
were declining in number and disappearing from the blood stream. 
The sdult mrasites were seen to collect into masses by adher­
ing to one another at the posterior end. This resulted in a 
very uneven distribution of the circulating trypanosomes, some 
blood samples containing many agglutinated masses and others 
containing practically no parasites, Francis believed that 
autoafglutination ms a step toward dissolution of the trypano­
somes, and that it foretold their disappearance from the blood 
stream, Like I>veran and Mesnil (1901b), Francis demonstrated 
the presence in immune serum of an agglutinating substance 
which caused washed trypanosomes to undergo orderly agglutination. 
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The titre of th© serum determined the rapidity of the agglu­
tination, 
llacHeal (1904) also noted a more or less marked agglu­
tination of trypanosranes on the ninth or tenth day of the in­
fection at about the time reproduction of the parasites ceased. 
It TOs less marked in susceptible young rats. The parasites 
adhered to one another at the posterior end for only a day or 
two and then again appeared singly and often as numerous as 
before, Macleal considered agglutination to be a peculiar 
reaction of the trypanosoroes to immunity on the part of the 
host. In rare cases it resulted in the sudden disappearance 
of all the parasites. 
Woodcock (1906) again reported the agglomeration of try-
panosoraes when immune serum was added to blood containing the 
parasites, Culbertson and Kessler (1939) found that young 
rats did not produce the agglutinin as effectively as older 
rats. They concluded that the tltre of the agglutinin was 
roughly related to the degree of resistance of the host against 
living IstiLlJL. 
Augustine (1943) observed agglutinated masses containing 
living adult trypanosomes and some dividing forms on the 
third, fourth, and fifth days of his reinfections. He attri­
buted the formation of these masses, in which the parasites 
adhered to one another at the posterior end, to the action of 
the trypanocidal antibody. He thought it probable that the 
masses of parasites were carried by the blood stream to the 
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llv©P and spleen where they were destroyed. The liver macro­
phage® showed evidence of phagocytic activity in a rat which 
had shown many agglutinated masses Just before it was killed. 
Phagocytes of the spleen also contained numerous unidentified 
inclusions. After the removal of the agglutinated trypanosomes 
sii^ le parasites continued to persist in the blood stream for 
some time, but Augustine offered no explanation for their final 
disappearance, 
Taylor and Becker (1948) saw agglutinated masses of try­
panosomes in the blood of Infected control rats from the tenth 
to the fourteenth day of the infection, Ixamination of liver 
smears from these rats revealed the presence of larger and 
relatively more abundant agglutinated masses of parasites than 
were observed in the peripheral bloc^ . 
Some investigators attributed the removal of trypanosomes 
from the blood of Infected rats to the elaboration of a lysln 
by the host, laclfeal <1904) Introduced trypanosomes into the 
peritoneal fluid of guinea pigs which had been immunized 
against ImMi* noticed that the parasites 
underwent a slow lysis, but he found no evidence of phagocy­
tosis. His conclusion was that cytolytic agents In the blood 
plasma of Infected rats were responsible for the disappearance 
of fnmm§mB Isitii. 
Taliaferro (1924) also favored the idea that a lysln was 
responsible for the termination of trypanosome infections. He 
believed (Taliaferro, 1929) that l^ fsis took priority over 
-20» 
phagocytosis, especially if the lysin titr® «ere sufficiently 
high* Augtistine (194^ 3) agreed that there might be a lysin 
otJtsid® the oaeroplmges to aceoont for the remmnts of trypan-
osomes he saw fre® in the hlood stream. 
The two most wcsrkable theories which have been presented 
to accoimt fa? the renoval of trypanosomes, and for the subse­
quent iamnnity of the host, seemed to be those of Augustine 
and of Taliaferro, Augustine was inclined to thieve that the 
immunity was attributable to one antibody which acted in dif­
ferent ways, Taliaferro fa-rored the idea that the iaraunity 
was due to the formation of two antibodies, each having its 
separate action. 
Augustine CI943) studied reinfections in rats which had 
received 330 million washed adult trypanosoraes by intraperi­
toneal injection fourt®®n to sirty-eight days after the first 
infection had temimted. The reinfections never lasted more 
thaan a few days, and he attributed this fact to the presence 
of a trypanocidal antibody in the plasaia of the immune animals. 
This antibody acted as an opsonin on trypanosomes which had 
begun to reproduce and rendered them particularly vulnerable 
to phagocytosis by the circulating mononuclear leucocytes. In 
addition, the trypanocidal antibody acted as an agglutinin on 
adult parasites, causing them to adhere to one another at the 
posterior end on the third, fourth, and fifth days of the re­
infection. Some dividing forms were also included in theso 
agglomerations. The masses of living but immobilized 
-21-
trjimnosomes were then meehanlcally removed from the circula­
tion and were d®strc^ ®a hy th® mcrophages of the liver anfl, 
proljahly, the spleen. Although some fern parasites persisted 
in the hlood after the renoval of the agglutinated masses, 
Augustine offered no explanation for their subsequent disap­
pearance. He admitted that some lytic action outside the laa-
crophages might account for the fragments of trypanosomes 
appearing free in th® blood stream, but he did not make it 
clear as to whether he considered this lytic action to be a 
third function of the trypanocidal antibody, 
fallaferro's two-antibody theory of Immunity was evolved 
over a period of years beginning about 1922 and was supple­
mented by th© work of other authors. However, Brown (1915) 
preceded Taliaferro In recognizing that rats infected with 
frypanosoma lewlsl displayed two independent Immunological 
reactions. According to Brown, th© first of these at3peared 
early In the infection and checked the roultlplicatlon of the 
trypanosomes. fhe second became active at a later time and 
destroyed the adult parasites# 
Taliaferro and Taliaferro (1922), in attempting to ex­
plain the typical number curve In on© of their trypanosome-
Infected rats, suggested that the attainment of a peak popu­
lation on the tenth day, the sudden decrease in numbers of 
parasites which followed the peak, and th© final removal of 
all tryi»nosom©s from the blood stream were due to a gradual 
increase in host resistance, Ifed no host resistance been 
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operative, th® parasites wotiM have continued to increase in 
namber at a uniform rate. This resistance was manifested in 
two distinct waysi (1) by retardir^  reproduction of the para­
sites more and more as they increased in number until, by the 
tenth day of the infection, reproduction was completely inhi­
bited and (2) by killing large numbers of the parasites between 
the tenth and the fourteenth and again on the thirty-fifth day, 
thus terminating the infection, in 1923 Taliaferro suggested 
that the explanation fw the Trypanosoma lewis1 cycle in the 
rat lay In the formation by the host of two antibodies, an 
anti-growth and division antibody and a trypanosome-dlssolvlng 
antibody. He favored this eccplanatlon rather than phagocytosis! 
or the elaboration of one steadily increasing trypano3ytic 
antlbodyi or the depletion of blood substances essential to 
the life of the parasites. 
Subsequent work on the antl-grcwth and division antibody 
outlined the properties of this substance more clearly. In 
1924 Taliaferro actually demonstrated the presence in the blood 
of Infected rats of a reaction-product which inhibited repro­
duction of the parasites but did not kill them, Ife injected a 
mixture of serum from a rat in the adult stage of the infec­
tion and of washed adult trypanosomes from the same donor into 
a susceptible rat and found that reproduction of the injected 
parasites was inhibited. When normal serum plus washed adult 
trypanosomes was injected into a susceptible rat, a normal 
infection with norml division of the parasites developed. The 
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fact that the titr© of the reproductlon-lnhi'bltlng reaetlon-
produet increased as the age of th© infection increased, but 
that th® tryisanosoTOS i#ere not killed in proportion to the in­
crease in titre, led Taliaferro to believe that the reproduc­
tion-inhibiting substance had no trypanocidal action. 
Taliaferro (1924) was unable to demonstrate the reproduc­
tion- inhibit ing reaction-product in Jja vitro cultures of 
Trypanosoma lewisi. then the supernatant fluid from such cul­
tures was Injected along with many i?ashed trypanosomes into 
susceptible rats, reproduction of the injected parasites pro­
gressed in the normal fashion# Taliaferro was reasonably sure 
that the presence of the reproduction-inhibiting element in 
the blood of infected rats rendered them insusceptible to 
super-infection^ . I^ ter (Taliaferro, 1926b) he added that this 
substance ms also responsible for the immunity of recovered 
rats to further infection, 
Taliaferro (1925, 1926b, 1929, 1932a, 1932b) outlined 
the properties of the reproduction-inhibiting reaction-product 
which he termed ••ablastin** (1932b), It was insoluble in ether, 
and, like most immune bodies, it was precipitated with the 
globulin fraction of the serum, partly with the euglobulin 
and partly with the pseudoglobulin. It -m&s formed in response 
to injections of killed as well as live trypanosomes. It 
could net be absorbed from immune serum by dividing trypano­
somes, for immune serum which had been brought into contact 
with dividing trypanosomes for a time retained its original 
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ablastln, titr©« fhe spleen seemed to be Involved In the pro-
daetion of the antl-reppodnction antibody, for SDlenectoBQr 
of rats after the antibody was formed resulted in a resumption 
of reproduction by the parasites. Other parts of the reticulo­
endothelial system also seeaed to be involved. Trypanosome 
infections became pathogenic when the host failed to form 
ablastin. 
Coventry (1925) followed the changes in titre of the re-
production-inhibiting reaction-product, ablastin, during the 
course of the frvpanosoiia lewisi infection. She obtained 
serum from infected rats at given intervals during the infec­
tion and injected graded doses of it together with trypanosomes 
from the same or another donor into susceptible young rats. 
She found that large doses (9.0 to 30.0 cc. per 100 gm. of rat 
weight) of fifth-day serum failed to check the multiplication 
of the injected trypanosomes, but that 3»0 cc, per 100 gm. of 
sixth-day serum completely inhibited reproduction amoi]^  the 
injected parasites. This led to the conclusion that an 
esffipfflous increase in the titre of ablastin occurred between the 
fifth and the sixth day of the infection, Coventry was unable 
to demonstrate the i^ esence of ablastin before the fifth day 
of the infection, although the decrease in the reproductive 
rate of the parasite in normal infections before the fifth day 
indicated that it was present in snmll quantities. However, 
she did find that the ablastin titre continued to increase 
gradually between the seventh and the thirty-fifth day of the 
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inftetlon and that, after the thirty-fifth day, it tended to 
deoreas®. 
Culhertson and Wooton (1939) attributed fatal TrvTaanosoma 
lewisi infeetions to a low ablastin titre. In young animals 
three to sewnteen days old they found that fatal infections 
were characterized by steadily Increasing numbers of trypano-
soiies nhich remained in the multiplicative phase. They attri­
buted this prolonged reproductive period to the fact that the 
youi^  rats were not yet able to produce enough ablastin to 
check the reproduction of the parasites. 
Moulder (l94-8b) suggested an explanation for the action of 
the reproduction-inhibiting antibody. He found that changes 
In the glucose metabolism of trypanosome-infected rats were 
correlated with the appearance of ablastin and the cessation 
of reproduction among the parasites. He concluded that ablas­
tin seemed to inhibit the oxidative assimilation of glucose in 
such a way as to stop cell division and growth of Trypanosoma 
IsEiai* 
In conjunction with his work on the nature of the anti-
reproductive antibody, Taliaferro also devoted considerable 
time to the nature of the trypanocidal antibody which destroyed 
the majority of the parasites soon after the nineteenth day of 
the infection and later removed all remaining trypanosomes. 
He (Taliaferro, 1934-, 1941b) seemed Inclined to believe that 
the two effects were brought about by two specific extracellu­
lar trypanolysins which also probably acted as opsonins Jjs vivo. 
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Howewr, th® lytle effect took precedence over the opsonic 
effect if the lysin tltre i?ere sufficiently high. This was 
the ease with hyperiimiiune serum which Taliferro (1938a) ob­
tained by injecting recovered! rats with large numbers of try-
panosoraes and by bleeding the animals one week later. Such 
hyperimmune serum contained a trypanocidal antibody which acted 
as a true lysin, and not as an opsonin, in Trvmnosoma lewiai 
infections. 
The trypanolysin of the first number crisis became effec­
tive about the tenth day of the infection and apparently killed 
only those trypanosoaes which had just appeared in the blood 
stream. Surviving parasites, both adult forms and dividing 
forms, were not susceptible to it but were susceptible to the 
terminal trypanolysin which appeared at a later time and ter­
minated the infection. In 1924, Taliaferro stated that the 
lysin which termimted trypanosome infections was present only 
a short time, liater (1926b), he added that since it was pre­
sent such a short time it could not be responsible for the rat's 
immunity to reinfection. 
In 1929 Taliaferro stated that the spleen might form try-
panolysins. Taliaferro, Cannon, and Ooodloe (1931) found that 
aplenectoi^ f of infected rats increased the length of the try­
panosome infection. This implied that the spleen was involved 
in the production of trypanolysins, since these were believed 
to be instrumental in removing the mrasites from the blood 
stream. Other parts of the reticulo-endothelial system also 
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seemed to b© involved (Taliaferro, 1932a). Taliaferro (1934-) 
stated that the nacrophages seemed necessary for the full use 
of certain normal trypanocidal sera and Immune sera, 
Taliaferro (1932fe) listed the outstanding characteristics 
of the trypanocidal property found in the blood of recovered 
rats» It was of humoral origin and like most immune bodies 
was precipitated isith the globulin fraction of the serum, some­
times with the euglobulin alone and sometimes with both the 
euglobulin and the pseudoglobulin. It showed an affinity for 
both adult and dividing trypanosomes and, therefore, could be 
absorbed from immune serum by the parasites and, in this way, 
be separated from ablastln. It, like ablastin, was important 
in immunity to reinfection. Trypanosomes which had been brought 
into contact with immune serum were so sensitized that they 
were cjulckly killed when in3ected into normal rats. Taliafer­
ro believed that the lysin which he was sometimes able to de-
MOMtrate vitro might have been identical with the trypano-
lysln found in the blood of recovered rats, 
Coventry (1930) studied the mechanism of the sudden reduc­
tion in trypanosomes about the tenth day of the infection and 
the cause of the final destruction of the parasites. She in­
jected graded doses of SDecific Trypanosoma lewlsl antiserum 
from an infected rat Into young rats in the fourth day of the 
infection and estimated the trypanocidal action at intervals 
for twenty-four to forty-eight hours after injection. She 
found that the antiserum contained a trypanocidal substance 
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whieh killed some or all of the parasites within one to five 
hoors if the crisis had not yet been reached. This suggested 
that a similar trypanocidal substance iras normally elaborated 
by the tenth day of the infection and was correlated with the 
first number crisis. 
Coventry (1930) also found that serum from freshly re­
covered rats was trypanocidal when it was injected into infec­
ted rats both before and after the first number crisis. This 
trypanocidal factor persisted for some time (thirty-three to 
ninety-six days) after the termination of an infection but was 
of low titre and was, therefore, more effective in killing small 
rather than large numbers of parasites. This led Coventry to 
believe, like Taliaferro (1926b), that the immunity of re­
covered rats to reinfection was primarily due to ablastin 
rather than to the trypanocidal factor. 
It has been shown that rats which had recovered from in­
fections with Trypanosoma lewisi were thereafter actively im­
mune to this parasite. The literature showed that rats which 
received injections of disintegrated trypanosomes, live atten­
uated trypanosomes, or killed trypanosomes also developed an 
active immunity to this parasite which protected against in­
fection with healtfcgr, living Trypanosoma lewisi. Novy (1907) 
was the first to report successful immunization of rats against 
ISIEM. e^ plasmolyzed trypanosome cultures until 
the organisms were completely disintegrated and then injected 
the plasmolyzed parasites into young rats. After four or five 
such Infections on alternate days, Novy inoculated the rats 
i^ ith blood containing li-^ ing trypanosomes and failed to get 
infection, 
IOTy» Perkins, and Chambers (1912) attentiated Trvmnoaoffia 
lei»iai etilttares by growing them on rabbit blood agar for 
several years. One or siore injections of the living, atten-
mted trypanosomes produced a solid immunity in rats irithin 
approximately ten days. Culbertson and Kessler (1939) injected 
forisalized Trypanosoma lewisi repeatedly into twenty-five day 
old rats and got a complete artificial immunity to infection 
nith this parasite, 
l^ ssive immunity. According to laveran and Mesnil (1901b) 
and Francis (1903), Rabinowitsch and Kempner reported as early 
as 1899 that under certain conditions the serum of immunized 
rats conferred passive immunity, Babinowitsch and Kempner dis­
covered that 1,0 cc, of hyperimmune serum protected rats against 
infection with TrvBanosoms lewisi if it were injected twenty-
four hours before, twenty-four hours after, or at the same 
time as the trypanosomes. If parasites were already numerous 
in the blood stream, several injections of the immune serum 
given within the course of a week failed to arrest the infec­
tion, Babinowitsch and Kempner thought the protective property 
contained in the immune serum was an antitoxin, 
liaveran and Mesnil (1901b) confirmed the results of Ba­
binowitsch and Kempner, restating that no passive immunity re­
sulted from injections of immune serum if the blood infection 
was well under way before treatment was begun. Laveran and 
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Mesnil believed that passive iramunity was not humoral but cel­
lular in origin, the leueoeytes being stimulated by the immune 
serum to engulf the trypanosomes. They further noted that 
passive iffliiunity ms only temporary, Francis (1903) also found 
that immunized rats produced a specific immune serum which pro­
tected other rats against infection if it nere inoculated 
twenty-fotff hours before or twenty-four hours after trypano­
somes were injected, 
Taliaferro and Coventry demonstrated the passive transfer 
of ablastin, Taliaferro (1924) injected serum from a rat har­
boring adult trypanosomes and also some of the adult parasites 
into a susceptible rat and found that reproduction of the in­
jected trypanosomes was partially or completely inhibited. 
later (1938b) he stated that passive immunity with ablastin 
lasted only a few days, Coventry (1925) obtained serum from 
a rat in the sixth day of the Trypanosoma lewlst infection and 
injected this serum, together with some of the parasites from 
the same donor, into susceptible young rats. She found that 
reproduction among the injected trypanosomes was completely 
inhibited, 
Coventry (1930) also found that the serum from rats in­
fected with TrvBanosoma lewisi contained s trypanocidal sub­
stance which could be passively transferred to another rat. 
Injections of this specific serum killed some or all of the 
parasites in the second rat within one to five hours if the 
crisis had not yet been reached, Taliaferro (1938a) found 
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that hyperi»mne serum was even more effective In its trypan­
ocidal action. Caldwell and Gyorgy (194-7) also worked with 
typeriffifflou® serum and found that it completely protected nor­
mal rats against infection with Trypanosoma lewisi. Passive 
imiianity with the trypanocidal antibody lasted only a few 
days (Taliaferro, 1938b). 
Opinion varied as to whether an immune mother rat could 
transfer this imiaunity to her offspring by way of the placenta 
or mammary glands, Iiaveran and Mesnil (1901b) felt that 
immunization by mammary or placental transfer was the excep­
tion if it existed at all. They found some evidence of immun­
ity in only one litter of an immune female. Culbertson (1938) 
disagreed with I®veran and Mesnil, He believed that specific 
protective antibodies for Trypanosoma lewisi were passively 
transferred from the mother rat to her offspring in milk and 
through the placenta. The mother could protect her yoimg for 
at least seventy-three days after her infection was over but 
the protection was only temporary, lasting about forty-five 
days in the youi!^  rat, 
Ixperimental alteration of immunity. In the hope of 
learning more about the mechanism of the immunity of rats to 
Trypanosoma lewisi. the recent trend has been to study infec­
tions in animals altered by various experimental means, Mar-
mcwston-Sottesraan, Perla, and yorzimer (1930) found that bilat­
eral adrenalectomy lowered resistance of rats to subsequent 
infection but had no effect on the length of the infection or 
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th® heaviness of the infection. In a later paper, Perla and 
Ifermorston-Oottesman (1930) stated that adrenalectonQr had no 
effect on the liaiBtinity which developed from having had the in­
fection. 
faliaferro and his associates worked with Trypanosoma 
lewis! infections in spleneetomized rats. Taliaferro, Cannon 
and Goodloe (1931) noticed that the spleen increased in size 
dtiring the first fmvi days of the infection. They found that 
splenecto^ , when performed during the first ten days of the 
infection before the antibody titre was high, and especially 
when accompanied by both India ink blockade of the macrophage 
system and Bartonella infection, tended to renew the reproduc­
tive activity of the parasites and to increase the length of 
the infection. Their findings led them to believe that the 
spleen and other parts of the macrophage system were important 
in the production of both the reproduction-inhibiting and the 
trypanocidal antibodies. Castration had no effect on the try-
panosome infection, 
Taliaferro (1938h) studied the effect of splenectoay and 
India ink blockade on the passive transfer of ablastin, and 
of the trypanocidal antibody. He again used Bartonella-
infected rats to enhance the effects of splenectoiy and block­
ade, In the test animals the passive transfer of ablastin was 
as effective as it was in normal rats, but the passive trans­
fer of the trypanocidal antibody was slightly impaired, 
Taliaferro concluded that the macrophage system did not 
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lnt«rv©ne in the passive transfer of ablastln but that It did 
function in some way in the union of antigen and antibody In 
th© |»sslw transfer of the trypanocidal antibody. The latter 
assumption ms supported by the fact that trypanosomes vJhich 
had been sensitized by the trypanocidal antibody prior to in­
jection into splenectoralzed and blockaded rats were removed 
from the circulation as effectively as in normal rats, 
Ifaiman (194'4) damaged the macrophage tissue of SzHiam-
soma IsHsl-infected rats by 3?:-irradiatien. The white blood 
cells of Infected rats were reduced by the fourth or fifth day 
of irradiation to 250 to 1500 per cubic millimeter of blood, 
th© lymphocyte percentage being lowered considerably below 
normal. Susceptibility of the irradiated animals to the try­
panosomes was increased to such an extent that 35 P©r cent of 
them died of the infection. 
Herrick and Cross (1936) succeeded in artificially increas­
ing the resistance of young rats to Trvpanosoma lew1s1 by the 
intramuscular implantation of pituitary glands from adult, 
non-immune rats. These authors obtained similar results with 
subcutaneous injections of oestrln, the dosage beii^  two rat 
units per day for a two-week period, 
Becker and his co-workers studied the effect of panto­
thenic acid deficiency on the type of immunity ^ hich developed 
in Trvpanosoia lewisi infections, Becker, Manresa, and John­
son (1943) found that the reproductive period of the parasites 
was extended in pantothenate-defieient rats. They attributed 
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this effect to a decreased efficiency of ahlastin. Their re-
ittlts also indicated a possible decrease in the effectiveness 
of the trypanocidal reaction of the host. However, the authors 
admitted that their rats may have been infected with Bartonella 
maris and that this may have affected their results. 
Becker, Tayl®p, and Fuhrmeister (19^ 7) confirmed the re­
sults of Becker, l&nresa, and Johnson with louse-free rats 
shcfwing no evidence of Bartonella infection. The higher than 
normal number of tryimnosomes and increased length of the in­
fection, terminated by death in extreme cases, led them to be­
lieve that TrypanogQiBa lewlsl may become a pathogen in panto-
thenate-deficlent rats, 
Caldwell and 6y5rgy C1943) found that slight, moderate, 
or advanced blotln deficiency tended to Increase the length 
of the Trvmnoaoma lewlsl infection in the rat. They believed 
that blotln was directly, or indirectly, instrumental in the 
activation of anti-trypanosome immune bodies. Further experi­
ments (Caldwell and Gyorgy, 194?) suggested that the lengthened 
infection in blotin-deficient rats was due toi (1) a delayed 
and diminished production of ablastln which resulted in a pro­
longed reproductive period of the trypanosomes and sometimes 
led to death of the host with enormous numbers of parasitesj 
(2) a delayed or diminished production of the initial trypan-
olysin which postponed the time of the first number crisis? and 
(3) a delayed or diminished production of the terminal trypan-
©lysin which permitted trypanosomes to linger in the blood for 
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long periods of time. Blotin-deficient rats also seemed to 
lack soa® substance necessary to the efficient action of the 
tryimnosome antibodies. E^ perimmune seriua which gsve efficient 
protection to normal rats failed to protect biotin-deficient 
rats against infection with frypanosoam lewisi. 
Augustin®, Weinman, and McAllister (1944) gave large in­
jections of penicillin sodium to rats in the sixth day of in­
fection with Trypanosoma lenisi and found that the subsequent 
course of the infection was in no way altered by the drug. 
Becker and Gallagher (1947) administered a minimal effec­
tive daily dose of sodium salicylate (45 mgm, per 130 gm. rat) 
to rats by stomach tube, beglnnli^  with the zero day of the in­
fection or before the multiplicative period of the infection 
was over. They found that parasite reproduction continued for 
several days longer than was normal for the strain of Trypano­
soma lewisi used, but that reproduction was eventually inhibited 
in spite of continued salicylate treatment. If the drug were 
withheld until after parasite reproduction had ceased, no re­
newal of the multiplicative phase was noted. If sodium sali­
cylate were withheld until after the infection was terminated, 
it failed to break down the immunity of the recovered rats to 
reinfection, Becker and Oallagher Interpreted their results to 
meant (1) timt light doses of sodium salicylate slowed down 
the production of the anti-reproductlve reaction-product, (2) 
that heavy doses might prevent the forimtlon of the snti-
reproductive reaction-product, but (3) that sodium salicylate 
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had no effect if it vsas administered after ablastin and try-
panolysins had one© heen forMd. 
Saul and Becker (1949) reported further experiments with 
trypanosome-infected, sodium salicylate-treated rats. Using 
a daily salicylate dosage of 45 mgra. per 100 gro, of rat weight 
they succeeded in perpetuating the multiplicative period of 
the infection as long as treatment was continued. However, 
when salicylate was discontinued the reproduction-inhibiting 
antibody became effective in four or five days. The prolonged 
multiplicative period of the parasites resulted in a higher 
tten normal density of trypanosomes, and in an extended in­
fection, Soditm salicylate did not seem to affect the try­
panocidal antibody, for under treatment the total number of 
trypanosomes decreased, although the rate of parasite reproduc­
tion remained high. 
Becker and Lysenko (1948) reported reinfections in re­
covered and near-recovered rats when both donors and receptors 
had undergone adequate treatment with sodium salicylate. The 
treated receptor was then injected with large numbers of try­
panosomes in the multiplicative phase from the treated donor, 
Attempits at reinfection failed if the trypanocidal antibody 
was of high enough titre to kill the trypanosomes faster than 
they could multiply. The duration of the reproductive phase 
of the trypanosomes in a reinfection was dependent on the 
length of treatment with sodium salicylate. 
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Salleviates 
AeeoPdiiig to feoss and ©reenbnrg (1948) the salicylates 
Here ased aedielmlly as early as the time of Hippocrates. 
In the early days the natural salicylates, salicln and methyl 
salicylate, were obtained from the "bark, leaves, and fruit of 
certain trees and shrnbs. Today synthetic salicylates have 
almost completely supplanted the naturally occurrii^  forms and 
are widely used as antiseptics, analgesics, and antipyretics. 
Salicylate dosage for laboratory animals was based for the 
most part on the therapeutic dosage for humans. Several in­
vestigators used the rat In their experiaental work ^ Ith sali­
cylates. The daily salicylate dosages emplcyed in three of 
these researches follow, 
Barbour and Fisk (1933) fed white rats a 10,0 per cent 
solution of sodiua salicylate over a period of tlBMs. Dosage 
was 400 to 600 iigii. per kilograBi of body weight per day. The 
larger dose, 600 agm, p«p kllograai, was lethal for rats with­
in ten days. Five hundred milligrams per kilogram killed over 
half the rats within two weeks, 
Iiutwak-Msinn (1942) found that youi^  raale rats weighing 
1^ 0 to 250 gm. coiafortably tolerated daily subcutaneous injec­
tions of less than 1,0 m$m, of salicylate per gram. However, 
doses of 1,0 rngm, per gra® caused $0 per cent mortality unless 
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th@ aniaals were p-csvifled with a 5.0 to 10.0 per cent solution 
of glucose instead of drinking ^ ater for one or more days pre-
eeeding the beginning of the ©xperiaent. 
link and his co-workers (IW) mixed salicylic acid with 
stock grain ration and fed the raixture to rats. The animals 
survived daily salicylate doses of 2,0, 10.0, and 100.0 ragm, 
for sixty days. 
Cross and Greenburg (1948) sumnarized the metabolic changes 
i«hich the salicylates underwent in their passage through the 
body. After ingestion salicylate esters were largely hydro-
lyzed in the gastrointestinal tract, or after absorption, and 
the free salicyl group was liberated. A small amount of the 
esters escaped hydrolysis and appeared unchanged in the blood 
and, possibly, in the urine. The free salicylate which was 
ingested or liberated by hydrolysis was partly destroyed by 
oxidation, but about 75 per cent was excreted in the urine as 
compounds containing intact salicyl groups. 
Wetzel and Nourse (1926) attributed the toxicity of methyl 
salicylate as compared to sodium salicylate to its greater 
lipoidal solubility and to its ability, to some extent, to pass 
through the human body unchanged, 
Oross and Greenburg (1948), in reviewing the literature on 
the salicylates, brought out the fact that there was very little 
correlation between the dosage of salicylate and the concen­
tration of the drug in the blood stream. For instance, Fashe-
na and Walker (1944) attained a blood salicyl level of over 
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350 BilerogpaiBs per cubic centimeter in two children receiving 
0,2 and 0,22 gm, of sodium salicylate per kilogram per day, 
After twenty-four hours the same hlood concentration could be 
maintained with reduced daily doses of 0,15 and 0,17 gm, per 
kilogram, 
liiportant blood effects were reported in man and in labor­
atory animals which were treated with various salicylates. One 
of th® most interesting effects was the binding of a portion 
of the circulating salicylate by the plasma proteins. Cha-
banier, liebert, and Iiobo-Onell (1923) were the first to show 
logical proof that this was the case for sodium salicylate. 
Smith, Gleason, Stoll, and Ogorzalek (1946) found that much of 
the salicylate (aspirin and sodium salicylate) was bound to 
the non-diffusible components of the blood, presumably the 
plasma proteins, As the total amount of salicylate increased 
the relative amount which was bound decreased. Very little 
salicylate was detected in the erythrocytes even when th© plas-
m concentration was high. 
Some authors noted an increase in the dextrose concentra­
tion of the blood in salicylate-treated animals. This in­
crease was accompanied by an increase in plasma volume. Bar­
bour and Herrmann (1920) administered 0,2 to 0.5 gm. of 
aspirin or sodium salicylate per kilogram to normal dogs and 
to dogs suffering from experimentally Induced mild fever. They 
studied the concentration of blood sugar and found that the 
dextrose concentration Increased from 0.139 per cent before 
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treatment to 0,218 per cent after treatment in both normal and 
feferile animals. The presence of the excess sugar resulted in 
a dilution of the plasma. Barhour (1926) found that the anti­
pyretic action of aspirin in Escherichia coli (Bacillus coli) 
infections in dogs was associated with a return of fluid into 
the Mood stream. There was marked evidence of dilution of 
th@ plasma in three out of five animals. 
Salicylate treatment also reduced the carhon dioxide con­
tent of the hlood and depleted the alkali reserve, Johnson 
(1930) treated rabbits and cats isfith sodium, anwr^ onium, and 
methyl salicylate and with acetylsalicylic acid. The dose, 
given gastrically or iQrpodermically, was 0,2 gm, per kilogram. 
With this dosage all the salicylates used, except methyl sali­
cylate, stimulated respiration and depleted the alkali re-
serv#. Increases in blood lactate accompanied significant de­
creases in alkali reserve. The pH of the blood was unchanged. 
Bodd, Minot, and Arena (1937) used larger amounts of sali­
cylate and obtained somewhat similar results in dogs. The 
dosages, given in a single subcutaneous injection per kilogram 
of body weight, were as followst acetylsalicylic acid, 0.2 
and 0.3 gm.? sodium salicylate, 0.4 and 1,5 gm,} and methyl 
salicylate, 0,8 gm. Results at all five dosage levels were 
similar, Hespiration was faster than normal, but there was no 
marked change In the acid-base chemistry of the blood. Sali­
cylate appeared in the urine in one hour and persisted for 
three or four days. 
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Fathena and Walker (1944) reported difficult breathing in 
children which were receiving 0,15 and 0,17 gm. of sodium sal­
icylate per day. The hyperpnea was accompanied by a signifi­
cant fall in the carbon dioxide combining power of the blood 
and a 20 per cent reduction in the alkali reserve. The latter 
effect was probably due to an Increase in the fixed add con­
tent. fhere was no exact correlation between the amount of 
salieylate and the magnitude of the bicarbonate deficit, 
lapoport and Guest (1945) found that the administration of 
methyl and sodium salicylate to dogs and monkeys caused a pri­
mary liyperventnation which resulted in a lowering of the car­
bon dioxide tension of the blood, A tendency toward alkalo­
sis followed and nmy or may not have been accompanied by a de­
crease in bicarbonate. The total electrolyte concentration 
©f the blood was often decreased. 
Salicylate treatment sometimes prolonged the prothrombin 
time in laboratory animals and In man. Link and his co-workers 
(1943) found tlmt rats which received daily, an artificial 
ration containing close to the minimum requirement of Vitamin 
K and either salieylie acid or sodium salicylate showed an in­
creased prothrombin time, A dally dose of 100 mgm, of salicy­
lic acid produced severe hsrpoprothrombinemia in twenty days. 
When the dosage was Increased to 300 s^ m, per day, severe hy-
poprothrombinemia appeared in five days and the animals died 
in ten days, A 25 mgm, dose of sodium salicylate produced the 
same effect on prothrombin time as a daily dose of 300 mgm, of 
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salieylie aeld for five dayaj i.e., prolonged the average pro-
throffllain time of 12,5 per cent plasma from thirty-nine (normal) 
to seventy-two seconds. Some rats •which received a diet ade­
quate in Titamin K and 100 mfra. per day of salicylic acid 
developed a mild hypoprothromhinemia, 
lapoport, Wing and diiest (1943) injected 0.6 cc. of methyl 
salicylate per kilogram Intramuscularly into dogs and noted no 
change in the prothrombin time although this dosage gave rise 
to hyperpnea, disturbance of the plasma electrolytes, and other 
evidence of severe intcMcieation. In rabbits, on the other hand, 
subcutaneous injections of 0,5 ec, of methyl salicylate pro­
duced severe hypoprothrombinemia in forty-eight hours or killed 
the animals before forty-eight hours had passed, Rapoport and 
his associates stated that therapeutic doses of salicylates 
in huiwns could also lead to a narked prolongation of the pro­
thrombin time. They felt that this effect might reflect liver 
damge. 
Fashena and Walker (1944) cited the case of a rheumatic 
child which was treated with eight grams of sodium salicylate 
per day for eight days. The child suffered from hyperpnea and 
an examination of the blood showed an almost complete absence 
of prothrombin. The prothrombin timf was increased to five 
times the normal value. With the discontinuation of salicy­
late treatment and the substitution of synthetic Vitamin K, 
the hyperpnea and hypoprothrombinemia rapidly disappeared, 
Fashena and Walker also maintained a blood salicyl level of 
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350 micrograms per cubic centimeter in children by administer­
ing sodium salicylate and found that the prothrombin time was 
affected most by the second day. After this the prothrombin 
time ms reduced in spite of continued salicylate therapy, al­
though a complete return to pretreatment value was not reached. 
Bleeding and clotting times were not greatly affected even at 
the height of the prothrombinopenia, 
According to some authors salicylates, after entering the 
blood stream, are distributed i?idely over the body. Link and 
his associates (1943) found that salicylic acid was distributed 
rapidly throughout the body, entering nearly every secretion, 
fluid and organ. Smith and his co-workers (1946) noted that 
when sodium salicylate was given to rats, the concentrations 
of salicylate in the tissues were almost as high as one would 
expect if the salicylate of the tissue water were in equili­
brium with the salicylate of the plasma. This was approximate­
ly true for the liver, kidney, lung, and whole blood, but the 
muscle tissue and brain contained only about one-half the 
amount of salicylate which would have been indicated by water 
content. 
In cases of fatal human poisoning by ii»thyl salicylate, 
Wetzel and bourse (1926) found evidence that the central ner­
vous system was stimulated. Convulsions and clonic or tonic 
spasms of the extremities were common and indicated the pos­
sibility of brain hemorrhage. Autopsy showed dark red hemor­
rhagic areas in the lungs and abnormally pale liver and kidneys. 
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Stibaerous hemorrhage of the heart, lungs, and meningesj and 
parenchymatous hemorrtege of the brain, lungs, and kidneys 
li^ ere conmon. 
SanElik and Korsner (1917) found that the kidneys and the 
urine of cats, dogs, and one rabbit ^ were affected by salicy­
late in amounts comparable to therapeutic dosage for humans. 
The kidneys merm no longer ss efficient in removing urea nitro­
gen and non-protein nitrogen. Albumin, leucocytes, casts or 
cast-like bodies, and occasionally erythrocytes appeared in 
the urine, Hanzlik, Scott, and Thoburn (1917) obtained the 
same effects in humans receiving full therapeutic doses of sal­
icylate. Iiess efficient renal function and albuminuria were 
directly attributable to salicylate treatment, Fashena and 
Walker (1944) also noted albuminuria and abnormally formed 
elements in the urine of children treated with sodium salicy­
late, This indicated that the salicylate produced an irri­
tating effect on the renal parenclxpaa* 
Barbour and Fisk (1933) studied the damage to kidneys and 
liver of rats and dogs which had received repeated doses of 
400 to 600 mgm, of sodium salicylate per day. In rats, the 
teidn«y showed necrosis and degeneration of the tubules. The 
liver showed necrosis and vacuolization but was less affected 
than the liver. In dogs the effects were essentially the same 
except that liver damage was less drastic, 
lutwak-Mann (1942) injected 0,1 to 1,0 n^ m, of salicylate 
per gram subcutaneously into rats, and studied the effect on 
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the llwr and tirlne fom?, seven, and twenty-four hours after 
Iiiver glycogen disappeared almost completely in 
four to seven hours after salicylate injection "but -ras fully 
restored or even above control value twenty-four hours after 
in3®®^ ioa* Mver glutathione WSLS nearly doubled in twenty-
four hours after salicylate injection. Urine contained ascor­
bic acid, bicarbonate, albumin, and glucose. 
Attention was first attracted to the possibility of a sal­
icylate effect on immunity by the therapeutic use of drugs 
of this type in eases of serum sickness and rheumatic fever. 
Both of these ailments are characterized by painful swelling 
of the Joints, and both are relieved somewhat by the adminis­
tration of salicylates. 
Berick, Hitchcock and Swift (1928) administered aspirin 
to patients who had received large amounts of antl-pneuraococcus 
horse serum. If treatment were continued throughout the usual 
period of serum disease, the arthritic symptom of serum dis­
ease did not develop. 
Boots and Swift (1922) Injected Streptococcus mitis 
{Streptoeoecus vlridans)^  recovered from acute rheumatic fever 
patients or from patients with streptococcus endocarditis, 
intravenously into fifty rabbits. Half the animals received 
a dally dose of 0,2 to 0.3 gm. of sodium salicylate per kilo­
gram by stomach tube5 the other half served as controls. Boots 
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and Swift found that although twenty-three animals of each 
group developed arthritis, the salicylate-treated rabbits 
showed a less severe inflammation of the joints than did the 
controls. 
Perry (1933) administered aspirin to children suffering 
from rheumatic fever. A dosage of ten grains three times a 
day for twelve months was of little if any value in preventing 
rheumatic relapses. 
Coburn and Moore (1942) found that salicylate was more 
effective In the treatment of rheumatic fever if it were admin­
istered in the early stages of the disease. They treated forty-
seven children who showed positive throat cultures of hemolytic 
streptococcus, Sroup A, with four to six grams of sodium sali­
cylate daily for four weeks. Only one child developed symp­
toms of rheumatic fever, and the authors were fairly sure that 
he had not been taking the prescribed amount of sodium sali­
cylate . 
The work of Mackenzie and Iieake (1921) drew attention to 
the possibility that the swelling of the Joints noted in esses 
of serua sickness and rheumatic fever might be due to an anti­
gen-antibody reaction. Mackenzie and Leake determined the 
amount of precipitin and precipitinogen in the blood of nine­
teen patients to whom foreign serum had been given for thera­
peutic purposes. They found that the severity of the serum 
sickness which developed was directly proportional to the 
amount of antibody formed by the patient. This led them to 
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sonclud«9 that serum disease was attributable to an antigen-
antibody reaction. 
Since the time of Mackenzie and Leake, most authors came 
to the conclusion that the effectiveness of salicylate therapy 
was attributable to one of ti»o thii^ st (1) an effect on anti» 
gen, rendering it less active in stlmulstii^  antibody produc­
tion or preventing its spread through the body, or (2) an ef­
fect on antibody, hindering either its foriuatlon or Its action. 
Swift (I922) was inclined to believe that the effect was 
on antigen. He administered sodium salicylate by storaach tube 
to rabbits which had received Injections of living or killed 
itreptoceccus ^ MS, sali­
cylate dosage was based on body weight at the beginning of the 
experiment and ranged from 0,l6 to 0.2 gm, per kilogram. He 
found that the titre for complement-fixing antibody, agglu­
tinin, and hemolysin against sheep red blood cells was lower 
in salicylate-treated rabbits than in non-treated controls. 
Swift believed that soditm salicylate affected the anti­
gen directly, causing it to be a less active stimulator of 
antibody production in the animal body. This belief was sup­
ported by the fact that antigen which had been brought into 
contact with salicylate prior to Infection stimulated a lower 
antibody titre than that produced when untreated antigen was 
Injected Intravenously and salicylate was given by stomach 
tube. Swift stated that "The same mechanism which makes an 
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infeetious agent less antigenic might at the same time make 
it less pathogenic". 
Some authors believed that the effectiveness of salicy­
late in the treatment of rhetamatic fever ifas due to the inac-
tivatlon of the enzyme, t^ aluronidase. It is generally known 
that rheumatic fever is primarily a disease of connective 
tissue. The ground substance of connective tissue contains 
a polysaccharide, hyaluronic acid, which normally acts as a 
barrier to the penetration and spread of foreign material. 
However, the bacteria nhich are commonly associated with rheu­
matic fever produce an enzyme, hyaluronidase, i-'hich inacti­
vates hgraltjoponlc acid and allows foreign materials to spread 
more freely ttorough connective tissue. 
0uerra (194-6a) demonstrated the inhibition of hyaluroni­
dase by sodium salicylate. He injected the enzyme and India 
ink intradermally into albino rabbits i?hich had received 0,07 
to 0,10 gfii, of 10,0 per cent sodium salicylate per kilogram of 
body weight. The spread of hyaluronidase, as indicated by 
the sja'ead of India Ink through the skin, was inhibited in a 
typical and Intense manner, the degree of inhibition being 
directly proportional to the concentration of salicylate used. 
I»ater, Guerra (1946b) reproduced these results in thirty-six 
norml men, women, and children. Also, in patients with 
latent or active rheumatic fever, he found that a tendency for 
India ink to spread freely through the skin could be checked 
with sodium salicylate treatment. 
-49 
Dorfman, Helmers, and Ott (1947) confirmed the work of 
Smerra, nslng the rabbit as their experimental animal. The 
aniraals receiwd sodium salicylate by mouth and by intravenous 
injection in doses sufficient to insure a blood salicyl level 
©f 20 to 30 Mgra, per 100 cc. In the treated rabbits a definite 
inhibition of the spreading activity of hyaluronidase was noted, 
Berick, Hitchcock, and Swift (1928) believed that salicy­
lates affected antibody production. They found that the blood 
of their aspirin-treated patients contained less anti-horse 
serum precipitin than the blood of non-treated patients. This 
led to the l^ pothesis that aspirin so altered conditions in 
the retleulo-endothelial system that antibodies were discharged 
into the blood stream in very small amounts or not at all. 
Other authors furnished evidence that the salicylate ef­
fect was on antibody. Marrack and Smith (1930), In studying 
the composition of diphtheria toxin-antitoxin floccules, 
tested the power of lithium and sodium salicylate to disperse 
the precipitate. They found that 1.0 N lithium salicylate 
incompletely dispersed the floccules and that 0.5 N lithium 
salicylate reduced the amount of precipitate. Sodium salicy­
late was more effective, a 1,0 N solution completely dispers­
ing the precipitate and a 0,5 N solution reducing the amount 
of precipitate, Marrack and Smith concluded that the precipi­
tate consisted mainly of a protein, the antitoxin, which had 
the properties of a denatured pseudoglobulin. 
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Perry (194-1) found thnt an aspirin dosage of 30 to 45 
grams per day did not appreciably effect the development of 
agglutinins in humans following typhoid-paratyphoid iraccim-
tion. The initial response and the maximum agglutinin titre 
were essentially the same for both treated and non-treated 
individuals. Nevertheless, the agglutinin titre of the 
treated individuals ms decreased below that of the untreated 
individuals within eight to ten weeks, 
Coburn and Kapp (19^ 3) studied the effect of salicylate 
on the precipitation of proteins Jj| vitro. They found that 
sodium salicylate I (1) in small amounts ^ affected the amount 
of precipitate that ordinarily formed in normal rabbit serum 
when sodium tui^ state was addedj (2) partially inhibited the 
precipitation of horse seruii euglobulin by rabbit horse serum 
euglobulin antiserum, the amount of inhibition being directly 
proportional to the concentration of sodium salicylatej and 
(3) also inhibited the precipitation of crystalline egg albu­
min by rabbit crystalline egg albumin antiserum, the amount of 
inhibition again being directly proportional to the concentra­
tion of salicylate. 
Sodium salicylate more effectively prevented precipita­
tion if equal amounts of antigen and antibody were present, 
and it became less effective as antibody excess became larger. 
Resuspension of precipitates in the presence of sodium salicy­
late resulted in partial dissolution of the antigen-antibody 
combination. Coburn and Kapp believed that the effect on 
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immun® precipitation was attrilsutable to inactivation of anti­
body and timt this effect was reversible. 
Hombnrger (19^ 5) studied the effect of sodium salicylate 
on the production of anti-Rh agglutinins in rabbits and guinea 
pigs which had been injected with rhesus blood. Rabbits re­
ceived daily subcutaneous injections of 0,16 gm. of sodium 
salicylate per kilogrami guinea pigs received corresponding 
doses by stomach tube. Although fifteen of the twenty-one con­
trol animals formed an anti-Rh agglutinin, only two of the 
eighteen test animals were positive for this substance. The 
author could detect no free salicyl radical in the sera of the 
test animals, so he concluded that salicylate acted by inhibit­
ing the formation of agglutinins and not by nullifying their 
effect in the plasma. 
Kalian and Baleazar (1946) found that sodium salicylate 
inhibited the formation of specific precipitates when strep­
tolysin was mixed with anti-streptolysin Jjj vitro. They be­
lieved that the salicylate combined with the antibody, anti­
streptolysin, and thus prevented the normal antigen-antibody 
reaction. 
Recent contributions by Becker and his co-authors indicated 
that sodium salicylate inhibited the formation or the action 
of the antibody which prevented rewoduction of TrvnanosoTna 
in the rat. These researches were reviewed in the sec­
tion on Trypanosoma lewisi Kent, 
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Benzene 
When benzen® In sufficient quantity is inhaled, ingested, 
or injected subcutaneously into experimental animals it acts 
as a powerful leucotoitic agent which destroys the leucocytes 
of the circulating blood and severely injures the bone marron? 
and lymphatic tissues. The erythrocytes of the circulating 
blood are little affected, but the young, nucleated cells of 
the bone raarrow are often destroyed, resulting in aplastic 
anemia. 
General effects of benzene on mammals 
Probably the most important work which has ever been un­
dertaken concerning the effects of benzene on the blood and 
blood-forming organs was that of Selling (1916). His paper 
entitled "Benzol as a Leucotoxin" was first published in Ger-
nmn in 1911 but was later reprinted in English in the Johns 
Hopkins Hospital Reports in 1916. Selling used the rabbit 
as his experimental animal, and the benzene dosage which h® 
found to be most effective has since become the standard for 
nearly all workers in this field. 
Selling (1916) injected rabbits subcutaneously with 1,0 
cc. of benzene per kilogram in an equsl anount of dlive oil 
and studied the degeneration and regeneration of the blood 
and of the hemopoietic organs. He used the total leucocyte 
count as an index of the condition of the bone marrow, sine® 
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the total niam'ber of leucocytes decreased as aplasia of the 
mrrow increased. Four to nine benzene injections usually re­
duced the white count from the normal of 3>000 to 11,680 to 
lows of 200 to 800 cells per cubic millimeter of blood. Fur­
ther injections after the leucocytes had reached this lot* level 
usually resulted in mortality. 
Outwardly, experimental animals showed little evidence of 
benzene poisonirii; ^ ith two or three injections, but as treat-
TOnt progressed they became dull and developed anorexia and 
weight loss. Severe poisoning was characterized by emaciation, 
unstable gait, tremors, paralysis of the extremities, clonic 
and tonic convulsions, and death. Selling's results revealed 
important benzene-induced changes ini (1) the total number and 
the differential percentages of leucocytes5 (2) the erythro­
cytes? (3) the bone marrow and lympth glands; and (4) the 
spleen, liver, kidney, stomach, and Intestines, 
Total leucocyte counts occasionally underwent an immediate 
fall or rise with the first benzene injection, but the number 
of "s^ hite cells always decreased decidedly within twenty-four 
hours after the second Injection, the decrease by this time 
amounting to over 50 per cent. Twenty-four hours after the 
third injection, this loss had been increased to almost 75 
per cent. After the fourth injection, the decrease in leuco­
cytes continued, but at a slower rate until, by the eighth day, 
it amounted to a 92 per cent reduction. Selling believed that 
this drastic reduction in clrculatin® leucocytes was 
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attritetable to dostruetion by poison or to natural death with 
n© regeneration. The hemopoietic organs seemed Incapable of 
efficient cellular reproduction as long as benzene was admin­
istered. 
If the total number of leucocytes were allowed to fall to 
40 to 720 per cubic millimeter before benzene treatment was 
discontinued, the count continued to decrease or remained con­
stant, and the animal died within one to six days. If ben­
zene were discontinued before the white count fell to the cri­
tical level, Selling noted three types of response, depending 
on the amount of poison remsining in the system and on the 
rapidity of the regenerative changes In the hemopoietic organs. 
These weret (1) a fluctuating Increase toward normal charac­
terized by alternate high and low counts, each of which lasted 
about four days? (2) a continued low cotmt for several days 
followed by a gradual increase toward normal| and (3) a rapid 
increase in leucocytes which began as soon as benzene was dis­
continued. 
Differential leucocyte counts, based on 2^ 0 cells, showed 
that the benzene damage to the polynuclear elements was great­
est and indicated that the bone marrow was more seriously af­
fected than the Ipnphadenoid tissue. Neutrophils were steadi­
ly decreased from a normal of 44.0 per cent at the beginning 
of the experiment to 1.0 per cent at the time of the fifth 
benzene injection. Degenerative charges were common in the 
polynuclear and mononuclear cells, and there was a slight re-
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iii th© pereantage of small lymphooytes. Ther© was a 
definite tendency for the lymphocyte and neutrophil percentages 
to retiirn to norial when "benzene was discontinued. 
Circulating erythrocytes were rauch less affected "by ben* 
mm than were the leucocytes, fhere may have been a slight 
increase in red cells after one or two infections, but the 
third infection brought the erythrocyte count back to normal 
or below. After eight days of treatment a 16 per cent reduc­
tion had occurred, fwelve per cent of this could be accounted 
for by Mtural death with no regenerstion. The differential 
leucocyte count showed only 1.2 per cent nucleated erythrocytes, 
lo tendency to rettcpn to normal with the discontinuation of 
benmene treatment was noted in the case of the red cells. This 
was unusual, since such a tendency was revealed for the leu­
cocytes, end since subsequent bone nsarrow studies showed more 
erythroblasts than granulocytes in early regeneration. 
A series of benzene injections acted first as a stimulant 
and then as s destructive agent on the specific bone marrow 
cells, the destruction being well advanced by the second day 
of treatment, Iiarge lymphocytes, erythroblasts, myelocytes, 
and megakaryocytes were Injured, The polynuclear neutrophils 
showed less degeneration, but decreased rapidly in number, 
probably being swept to the blood stream in large numbers. 
Thus the chief type of imrrow ©ell in early benzene poisoning 
was the neutrophilic isyelocyte. 
After nine injections of benzene, treated animals were 
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la the final stag© of poisoning j and the "bone marrow was almost 
completely aplastic, only fixed tissue cells, small lympho­
cytes, and polyblasts reminlng. The small lymphocytes and 
polyhlasts persisted and increased in number after all other 
bone narrow elements had disappeared. These cells were respon­
sible for the regenerative changes which occurred when benzene 
was discontinued, legeneration began in three or four days 
after treatment was withheld, and was complete in ten days to 
two weeks. Selling believed that small lymphocytes which re-
Mained gave rise to large lymphocytes and that these in turn 
evolved into granulocytes, erythroblasts, and megakaryocytes. 
Benzene began destruction of the lymphocytes in the fol­
licles and in the medullary cords of the lymph glands within 
twenty-four hours after the first injection. Progressively 
fewer cells were found in the follicles, and eventually the 
follicles themselves degenerated. After eight or nine'injec­
tions most of the lymphatic tissue was destroyed. The lymph 
glands showed marked aplasia, but the follicles still con­
tained a considerable number of cells and later were capable 
of regeneration, even when rendered almost completely aplas­
tic. 
Selling examined several organs for effects of benzene 
poisoning. The spleen showed a gradual loss of parenchymal 
elements which resulted in almost complete aplasia, but this 
did not prevent regeneration. Fatty degeneration of variable 
extent occurred in the liver and kidney, and hemorrhagic areas 
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ifer® sometimes present In the mil of the stomach and intestine, 
Bttke (1913) ®lso worked with rabbits. He found that ben­
zene in large doses acted first as a stimulant and then as a 
poison to platelet foriaatlon. Benzene in small doses acted as 
a siniulant for a short time only, 
Hurwitz and Brlnker (1915)> in studying the probable orl-
f 
gin of prothrombin, treated rabbits with benzene and obtained 
results on total leucocytes and erythrocytes vihich confirmed 
those of Selling (1916), In addition, these authors found 
that the platelet count was reduced from the normal of 683,000 
to a low of 233|800 per cubic millimeter of blood, Antipro-
thrombin content tias affected only slightly if at all, but the 
amount of circulating prothrombin was definitely reduced. The 
prothrombin effect was probably due to benzene-induced aplasia 
of the bone marrow, Pibrlnogen-forming organs seemed to be 
stimulated to overfunctional activity, for the fibrinogen 
level of the blood increased with benzene treatment, 
fnderhlll and Harris (1923) found that benzene acted not 
only on the blood elements of rabbits but also on the body tis­
sues as a whole. That the influence on tissues was catabollc 
in nature was shown by a sudden Increase in the creatine and 
total nitrogen content of the urine soon after subcutaneous 
injections of benzene were given. This increase in catabollc 
products was far greater than that shown by rabbits under or­
dinary starvation# 
The work of latta and Davles (194-1) on the albino rat 
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clostly paralleled that of Selling (1916) on the rabbit. 
liatta and Davles studied the effects of chronic benzene poi­
soning on the blood and on the hemopoietic organs of the al­
bino rat. They used three to six month old animals, giving 
them daily subcutaneous injections of 2,0, 3.0»and 4-,0 cc, 
per kilogram of a half pure benzene, half olive oil mixture. 
The three dosage levels proved to be correspondingly destruc­
tive to the blood and blood-forming organs. 
When 2,0 cc, ms administered for forty days the princi­
ple effect was on the blood. The total number of leucocytes 
rose slightly (by about 500 cells) during the first two days 
and then decreased rapidly to about one-fourth the initial 
value. This decrease in the total number of white cells was 
followed by fluctuations which came in four to seven day cy­
cles, and which were characterized by decreasing high counts 
and imreaslng low counts. 
The differential leucocyte picture revealed that the neu­
trophils underwent a fluctuating increase from the normal of 
30,0 per cent to 70,0 per cent after twenty days of treatment 
and to 50,0 per cent after forty days. The absolute number 
of neutrophils was decreased at forty days to three-fifths the 
initial ntanber. 
Lymphocytes declined gradually from 70,0 per cent to 40,0 
per cent after forty days and the absolute number also declined 
to one-third the original value. Latta and Davies attributed 
the reduction in lymphocytes to hypoplasia and degeneration 
of the lymphatic tissue. Some lymphocytes showed evidence of 
toxic irritation by the seventh 2.0 cc. injection, and 10,0 
per cent were affected by the fortieth day. The two most com­
mon evidences of irritation were deep blue cytoplasm with azur 
granules and lighter nuclei with coarse aggregates of chroma­
tin. 
Dosage at the 3«0 cc, level for up to sixty days produced 
slight degenerative effects on the bone marrow in addition to 
the leucotoxic effect on the circulating blood. Animals which 
received 3.0 cc, of the benzene mixture per day showed a grad­
ual loss of weight, amounting to one-third the original weight 
in thirty days. This was accompanied by incoordination, weak­
ness, inattention, and evidence of slight hemorrhage. 
The total leucocyte count again increased temporarily by 
1,000 to 2,000 cells, but the primary increase was followed by 
a sharp decrease of 7»000 to 8,000 cells. From this level, 
the leucocytes of one rat declined gradually to 500 per cubic 
millimeter of blood on the twenty-first dayj the leucocytes 
of other animals increased gradually until the normal of 9»000 
to 10,000 cells was regained. 
Differential counts showed little change in the lymphocyte 
neutrophil ratio although the absolute numbers of each of 
these cell-types decreased. Immature neutrophils and irrita­
tion lymphocytes were common, ©roving that benzene in this 
dosage had a stimulating effect on the bone marrow and a des­
tructive effect on the circulating blood. 
fhe one rat «hieh developed sev«re leucopenla also 
developed s«T®r® anemia, the erythrocyte count being reduced 
from 8,000,000 to 1,500,000 cells, Ifyeloid and erythroblas­
tic tissues of the marrow i?ere markedly hypoplastic. 
lea-^  doses of benzene mixture (4,0 cc. per kilogram) 
attacked the bone marrew strongly and produced complete apla­
sia in sixty days. lymphoid tissue was even more severely 
affected, l¥actieally all lymphatic tissue of the spleen and 
lymuh nodes was destroyed, and all circulating lymphocytes 
were abnormal. Maturation of the erythrocytes was arrested, 
and the stem cells degenerated or were transformed into macro­
phages. Physical effects at this dosage level corresponded to 
those described for 3.0 cc. but were of greater degree. 
fhe total leucocyte count showed no initial rise, such 
as was noted for lower dosage levels. Instead it decreased 
from 13,000 or 29,000 to 1,500 or 1,700 cells in three to 
eight days. Following this decrease, cyclic fluctuations 
brought the number up by 3§000 to 5#000 cells in eight or ten 
days. The increase was not permanent, however, for the mean 
count was gradually lowered to 500 to 1200 leucocytes in two 
months, 
Bifferential leucocyte counts revealed a decrease in neu­
trophils from 30,0 per cent to almost 0,0 per cent. Then 
followed a period of fluctuation which was succeeded by a 
rapid increase to 60,0 or 70.0 per cent for the remainder of 
the experiment. The absolute number of neutrophils varied 
••6 3."* 
with the total leucocyte count, being reduced to one-third or 
©ae-half the original number after sixty days. Many young 
forms were present when the leucocyte count -was low. 
As the total number of white cells decreased, the lympho­
cytes increased from 70,0 to 90,0 per cent, then fluctuated for 
several days and finally declined in four to six days to 10,0 
@r 30,0 per cent. As a rule the absolute number of lympho­
cytes varied with the total count, but during the second month 
the absolute number decreased to 2,0 or 3.0 per cent of the 
total number, 
Gradual but severe anemia was characteristic of prolonged 
benaene treatment, the erythrocyte count being reduced from 
the normal of 5.0 to 7,0 million to lows of 1,5 to 2,5 million 
after two months. Hemoglobin concentration decreased as the 
red cells decreased. 
Svlrbely, Dunn, and von Gettingen (1944) worked with 
adult albino rats from a Wistar A strain which had inhaled ben­
zene vapors seven hours a day, five days a week for twenty-
eight weeks. Total and differential leucocyte counts and 
hemoglobin readings were taken on tall blood. Results revealed 
a relative leucopenla followed by a leucocytosis and lympho­
cytosis, lormal lymphocyte and neutrophil percentages were 
altered, but no marked anemia ms detected, The spleens of 
many rats showed tcxxic effects such as ••hemosiderosis, small 
lymphoid follicles, and narrowing of the perifollicular collars 
of closely packed, pale cells'®. 
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Several authors observed that benzene-treated animals 
showed increased susceptibility to infections of various kinds, 
Wlnternitz and Hirschfelder (19X3) accidentally found a case 
of spontaneous pneumonia in a rabbit which had developed bone 
marrow changes as a result of benzene injections. They fol­
lowed up this lead by giving rabbits daily subcutaneous injec­
tions of 1.0 cc. benzene per kilogram in an equal amount of 
olive oil until a leucopenia was obtained. Eight animals in 
various stages of aplasia and regeneration and six normal 
rabbits were then infected with pneumococcl. All eight of 
the benzene-treated aninals died within thirteen to twenty-
seven hours (av., twenty hours) after inoculation. The six 
controls lived at least twenty-five hours after inoculation, 
the average death time being sixty-one hours, Wlnternltz and 
Hirschfelder concluded that aplastic rabbits showed markedly 
decreased resistance to penuaonia infection. 
Kline and Wlnternltz (1913) continued the investigation 
of experimental pneumonia in benzene-treated rabbits. When 
the total leucocyte count of their test animals had been re­
duced to 420 to 720 per cubic millimeter of blood by three or 
four subcutaneous injections of 1,0 cc, of benzene per kilo­
gram, the rabbits were given intratracheal inoculations of 
pneumococcl. The authors found, like Wlnternltz and Hirsch­
felder (1913)»that benzene-treated animals succumbed rapidly 
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to the disease. Toluol-treated animals which responded to 
pneumococcal infection with a leucocytosls were more resistant 
to the disease, as i^ ere rabbits shoivlng an experimentally pro­
duced li^ perleucocytosls. These results emphasized the impor­
tance of the leucocytes in resistance to experimental pneumo­
nia. 
In 1914, White and Oammon (from Hamilton, 1931) te is ted 
the resistance of benzene-treated rabbits to the tubercle ba­
cillus. They found that experimentally infected rabbit® which 
received benzene by inhalation were more susceptible to pulmo­
nary tuberculosis than were the non-treated controls. 
Sifflonds and Jones (1915) noted that rabbits which had re­
ceived subcutaneous injections of benzene succumbed very read­
ily to SBontaneous Infections. Hektoen (1916) also admitted 
the possibility that benzene lowered the resistance of Isbor-
atory animals to infection. Weiskotten and Steensland (1917) 
stated that, in rabbits, the infection of benzene served to 
brlE^  latent infections to the surface, 
Schnitaer and Goddard (194-3) studied the natural resis­
tance of benzene-intoxicated rabbits to streptococcal infec­
tion. Test animals weighing between 2,500 and 3,000 gm. re­
ceived five to seven infections of benzene, the daily dosage 
being 1.0 ml, per kilogram in an equal amount of corn or 
olive oil. After these animals developed a leucopenla they 
were injected subcutaneously with hemolytic streptococci, 
A typical local lesion, such as that found in control 
animals, did not develop. Instead, the feacterla spread rapid­
ly ^ om the site of inocnlation and soon produced a strepto­
coccal septicemia which usaally proved fatal» In normal rab­
bits, the same dose of organisms initiated a progressive local 
inflammtion but no generalization, Schnitzer and Goddard con-
cltided that lencopenla accompanied by some profound modifica­
tion in the character of the inflamumtory response was respon­
sible for the breakdown of natural resistance in benzene-
treated rabbits. 
Zinsser and Castaneda (1930) believed that benzene de­
pressed the resistance of rats to typhus by diminishing the 
phagocytic Dower of the polynuclear neutrophils. This belief 
was supported by the fact that rats which had received one or 
more 1.0 cc. doses of benzene in an equal amount of olive oil 
suffered massive invasion of the tissues by rickettsla. Such 
massive invasion was thought to be prevented in normal animals 
by active phagocytosis of the typhus organisms. 
Wang and Chung (1940) found that Chinese hamsters which 
had been injected subcutaneously with 0,5» 1.0, or 2.0 cc, of 
a half benzene, half sterile olive oil mixture became more 
susceptible to infection with the kala-azar organism, Lelahmania 
donovani. Splenectonor was apparently even more effective than 
benzene In lowering resistance to this disease. 
Concrete evidence that benzene lowered resistance to dis­
ease by decreasii^  antibody production as well as by reducing 
both the total number and the phagocytic power of the leucocytes 
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was presented W a number of authors. According to Hamilton 
(1931), Schiff noted in 1914 that guinea pigs which had re-
eelwd 0,03 cc. of benzene by intraperitoneal injection devel­
oped a le«copenia which was accompanied by a decreased sensi­
tivity to foreign serma. A smaller amomit of benzene (0,01 cc.) 
stliaalated a slight leucocytosis and increased the sensitivity 
of guinea pigs to foreign serum. 
fcckenzie and ILeake (I92I) believed that serum sickness 
was caused by an antigen-antibody reaction and that the sever­
ity of the anaphylaxis was directly related to the amount of 
antibody formed in response to the injection of foreign protein, 
Viewing the results of Schiff in the light of this belief, it 
appears that snmll amounts of benzene may have stimulated anti­
body production but that larger amounts may have decreased 
antibody production. 
The work of Yokc^ma (1939) with anaphylaxis In guinea 
pigs supDorted the hypothesis that benzene affected antibody 
production. He found that the further the benzene poisoning 
of guinea pigs had progressed before horse serum was injected, 
the greater was the time required for antibody tltre to reach 
its maximum. 
Busk (191'^ ) felt that since the chief tracic action of 
benzene was apparently concentrated on the hemopoietic and 
lymphatic tissues and since these tissues were probably the 
greatest source of antibodies, he should be able to demonstrate 
a marked reduction In antibody tltre for benzene-treated ani­
mals. H© injected equal parts of benzene and olive oil subcu-
taneously into rabbits, the daily dosage for a 2,000 gm. ani­
mal being varied from 0.5^  to 2,5 cc, according to the leuco­
cyte count and to the condition of the animal. With this dosage, 
leucopenia was evident in three or four days and became pro­
nounced between the ninth and eleventh days, one rabbit shois-
ing only 500 i?hite cells per cubic millimeter of blood on the 
eleventh day. 
The two antigens used were washed sheep red blood cells, 
to stimulate hemolysin production, and horse serum, to stimu­
late precipitin production. Antigens were withheld until the 
third GF fourth day of benzene treatment in four of the rabbits, 
fwo animals received both the first benzene injection and the 
antigen on the zero day of the experiment. 
lusk found thst the hemolysin and precipitin titres were 
much lower in benzene-intoxicated animals than in non-
intoxicated controls. Antibody titres were substantially lower 
in the four animals vhleh had developed a leucopenia before 
antigens were injected. Rusk concluded that the bone marrow 
and the lymphatic apparatus were the chief sources of artifi­
cial hemolysins and precipitins end that benzene damage de­
creased the antibody output of these tissues. 
Camp and Baumgartner (1915) induced a severe leucopenia 
in rabbits with subcutaneous injections of 1,0 cc, of benzene 
per kilogram in an equal amount of olive oil. When the white 
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eouat fell below 1,000 per oubic mlllliBeter of blood the 
irritants, eroton oil and heat, produced no leucocytic exudate 
in the tissues of the ear, and carmine produced no leucocytic 
exudate in the lumbar muscles. These results indicated that 
antibacterial bodies were absent in rabbits with a severe leu-
copenia, Cnmp and Bsumgartner believed that this absence of 
antibacterial bodies was due in part to a general cytotoxic 
action of benzene which probably accompanied the leucotoxic 
action. 
Simonds and Jones (1915) studied the blood picture and the 
elaboration of hemolysins, agglutinins, and opsonins in rab­
bits which had received daily subcutaneous injections of 1,0 
cc. of benzene per kilogram in 2,0 cc. of olive oil. Two an­
tigens were used, washed dog blood cells to stimulate hemo­
lysin production, and killed typhoid bacilli to stimulate 
agglutinin production. 
With benzene treatment total leucocyte and erythrocyte 
counts varied markedly in individt^ l animals. Some showed an 
early, marked, and persistent leucopenia which was accompanied 
by almost no change in the erythrocyte count until late in 
the experiment. Others exhibited a less pronounced fall in 
total leucocytes with a tendency to recover. One rabbit showed 
over 10,000 leucocytes at every count and many nucleated and 
stippled red blood cells, the erythrocyte effect indicating 
benzene damage to the erythrocytogenic organs. 
Differential leucocyte percentages revealed that the most 
pronounced destructive effect was on polynuclears although lym­
phocytes were affected to a lesser degree. When benzene was 
discontinued tempcsirarily and the leucocyte count increased as 
a result, soaie anismls developed a "basophilia, 
©aiaage to the erythrocytogenic centers was accompanied by 
a reduction in hemolysin elaboration. Treated rabbits which 
showed many stippled and nucleated red cells also showed a much 
decreased hemolysin titre as compared to that of normal animals. 
The high test hemolysin titre of li64 on the twelfth day had 
decreased to I1I6 on the fifteenth day. The high control hemo­
lysin titre was lil024 on the thirteenth day. 
Benzene also decreased the power of rabbits to produce 
agglutinins although the reduction was not as great as for 
hemolysins. Agglutinin titres for test animals were one-half 
to one-tenth that for controls, the effect being pronounced by 
the sis-th day ©f benzene treatment. 
Benzene had less effect on opsonin production than on 
hemolysin and agglutinin production, but benzene-treated 
rabbits showed a decreased opsonin titre as compared to con­
trols, The highest titre, reached on the tenth day in both 
test and control animals, was I16O for the test animals and 
li48o fcBP the controls, 
f^ obably the best known work concerning the effect of ben­
zene on antibody production was that of Hektoen (1916), He 
studied the elaboration of hemolysins and precipitins in 
rabbits and of hemolysins in white rats and dogs which had 
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r®©©lv®d stil>eutan©otis Injections of "benzene and intraperi­
toneal injections of sheep or goat blood. 
For rafebits the antigen was sheep blood which, in normal 
anirals, stimilated the production of lysin against the ery­
throcytes and of ja?eclpitin against the protein content. Ben­
zene dosage for rabbits was 1.0 cc. per kilogram of body weight 
in an eqml amonnt of olive oil. If benzene treatment were be-
g«UQ at about the same time as antigen was injected, the pro­
duction of specific lysin and precipitin was greatly reduced. 
If, howeirer, treatment were delayed until after antibody titre 
was at its height, benzene had little effect on antibody con­
tent of the blood. In fact, precipitin actually persisted 
longer and showed more fluctuation in titre than norma,lly was 
the ease. Benzene-treated rabbits also developed s leucopenla 
and the white cells showed reduced phagocytic power. 
Hektoen found that for white rats weighing 130 to 160 gm., 
a dally benzene dosage of 1.0 cc. per kilogram was required to 
produce a leucopenla. Periodic doses of 0.6 to 0,8 cc., 
totaling 3.0 to 4,0 cc, per day, resulted in a pronounced re­
duction in white cells within four or five days, the leucocyte 
count being lowered to 2,000 per cubic millimeter by the second 
or third day of treatment. With the larger dose, rats pro­
duced a much smaller amount of specific lysin against sheep 
red blood cells. According to Hektoen "benzene seemed to ex­
tend the period of time over which lysin was produced over 
normal", 
In dogs small dally doses of 0,2 cc. benzene per kilogram 
stimulated a leucocytosis, and increased the lysin produced 
against 1,0 cc, of a 10,0 per cent suspension of goat erythro­
cytes per kilogram. 
H®kt€»en suroraarized his results as follows. Benzene had 
no apparent effect on the antigens used and no effect on the 
action of antibody, as was shown by the ineffectiveness of 
benzene dosage when it was begun after antibody titre was 
high. The benzene effect was definitely on centers of anti­
body production, Hektoen believed these centers to be Identi­
cal with the leucocytogenic centers, since reduced antibody 
production was associsted with grave lesions of the marrow and 
leucopenia, and since his results showed such close correlation 
between the ntmbers of leucocytes and the titre of antibody. 
He concluded that benzene lowered resistance to infection by 
reducing antibody production, by decreasing the total number 
of white blood cells, and by inhibiting leucocytlc activity, 
Bich and McKee (1934^ ) actively immunized 2,000 gm, rabbits 
against Type I pneumococci. Then, in five to seven days, the 
leucocyte count of the immune rabbits was reduced to 2^ 0 per 
cubic millimeter of blood with benzene doses of 1,0 cc, per 
kilogram in 1,0 cc, of olive oil. Subsequent injection of 
virulent Type I pneumococci brought out no appreciable differ­
ence between the agglutinin titres of treated and non-treated 
rabbits. 
Schnitzer (1943) found that rabbits which had been 
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actively or passively iBimtiiiised against hemolytic streptococci 
prior to the Inleetion of henzene failed to develop the gener­
alized septicemia characteristic of non-immune animals which 
received injections of living streptococci after a benzene leu-
copenia had been indtieed, Schnitzer believed that, after ac­
tive or pasisive IraiRunifatlon, the local fixation of strepto­
cocci was mainly dtie to the action of antibody. Although he 
did not suggest it, his results with Immune animals confirmed 
the findi!^  of Hektoen (1916) that benzene had little if arqr 
effect on immunity when treatment was begun after antibody tltre 
was high, Schnitzer's fatal infections in non-immune rabbits 
may have been attributable to benzene action on antibody pro­
duction. 
Alcohol 
Since the time of Koch many investigators noted that al-
eohol-intoxicated animals iwere less able to cope with infec­
tions of various types than were non-intoxicated animals. 
Effect of alcohol on Immunity 
Bel^ arde (1897) fed 45» per cent ethyl alcohol by stomach 
tub© to rabbits weighing 1,800 to 2,000 gm. The dosage was 
8 to 10 cc. per day until the animals were acclimated to the 
treatment and then was increased to 10 cc, per 1,000 gm, per 
day. He found that no immunity for tetanus or anthrax 
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dawloped when alcohol was being given at the time of injec­
tion of the aicroorganisms. However, immunity which had 
developed prior to the administration of alcohol was umffected 
toy the feeding of alcohol. Del^ arde also noted that, in hu­
mans, alcoholism which was concurrent with the incubation 
period for rabies sometimes resulted In death, even though the 
Pasteur treatment had been completed. 
lubln (19©4) believed that alcohol might inhibit the in­
creased production of leucocytes in response to infection and, 
at the same time, decrease the phagocytic activity of those 
leucocytes which were already present. He injected 1.5 to 2,0 
ce. of 95 pel* cent alcohol per kilogram Into rabbits and at 
the same time infected them with pneumococci and staphylococci. 
The intoxicated animals failed to develop the leucocytosis 
which was characteristic of their controls and died when the 
leucocyte count was decreased below initial value. This led 
him to study the blood picture of sixty habitual alcoholics. 
Total leucocyte counts for these individuals averaged 5,300 
per cubic millimeter of blood as compared to the normal of 
7,500. There was no change In the differential leucocyte pic­
ture. Prom this evidence he concluded that alcohol may have 
had an unfavorable effect on the leucocytogenlc centers. 
Further experiments with Intoxicated, Infected rabbits 
showed that the number of bacteria present in the blood stream 
was inversely proportional to the number of circulating leu­
cocytes. loreowr, carmine particles Injected into the 
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perltoneal eaTlty of intoxicated, non-infected rabbits were 
not phagoeytosed as readily as were the carmine particles in­
jected into non-intoxicated, non-infected controls. He attri­
buted this reduced phagocytic activity to s "negative chemio-
taxis** betwen the leucocytes snd alcohol, Rubin concluded 
that alcohol appeared to affect directly the substance or sub­
stances which inhibited the growth and toxic action of bac­
teria in the normal animal, the effect being directly propor­
tional to the amount of alcohol used. He believed that the 
substance or substances affected isere the leucocytes, some 
Droduet of the leucocytes, or s combination of both, 
Parkinson (1909) performed a series of experiments to 
determine the effect of alcohol on the phagocytes, and on the 
production of antibodies. He suspended human leucocytes in 
absolute alcohol-saline solutions having concentrations of 
It100, If50, li25, lilO, li8, and lt5 for one hour and then 
added (Staphylococcus 
and human serum to the alcoholized cells. He found that the 
strongest solution (Is 5) damaged the leucocytes greatly; thst 
the li8 solution lowered phagocytic activity to one-half nor­
mal with some evidence of nuclear damage; and that all other 
alcohol dilutions had no effect, Parkinson concluded that 
alcohol had no effect on phagocytosis until it reached a con­
centration sufficient to injure the white cells vitally. A 
lt8 dilution (12,5 per cent) could never be attained in the 
living being. 
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For his antibody studies, Parkinson used the opsonic in­
dex to estiimt© the awnroisimate opsonin titre in normal and 
alcohol-treated rabbits. The alcohol-treated animals received 
intravenous ln|eeti©ns of absolute alcohol in normal saline 
for a period of two to four weeks, the alcohol content being 
gradually increased f^ om 0,1 cc. to 2.5 cc. From the eleventh 
day on, these animals showed a permanent marked lowering of 
the opsonic index for streptococci although no toxic symp­
toms appeared. Single, non-toxic, sub-cutaneous injections 
of 1.0 ec. of absolute alcohol stimulated a slight temporary 
rise in the opsonic index, whereas single, toxic, subcutaneous 
injections of 4,0 cc, effected a slight temporary decrease in 
the opsonic index. If a chronic ©Icohol-treated rabbit were 
vaccinated with a heavy suspension of killed Micrococcus pvo-
genes var, aureus, the opsonic index was lowered below normal, 
suggesting soine action of alcohol on the antibody-producing 
mechanism which renflered it less sensitive to the invasion of 
killed microorganisms. Similar results were obtained with the 
injection of large numbers of living staphylococci, Parkin­
son concluded that alcohol seemed to affect the production of 
antibodies (opsonins, in his experiments) rather than the 
phagocytic activity of the leucocytes. 
Fickrell (1938) attempted to find out how alcohol lowered 
resistance. He fed rabbits, which had been previously immun­
ized with Type I antl-pneumococcus serum, 40 cc. of 20 per 
cent alcohol by stomach tube and, when intoxication was 
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©omplet®, Injected Type I pneumococcl Intradermally. He 
found that alcoholic Intoxication destroyed resistance to 
pnetmocoecal Infectionj that it deprived immune aninals of 
their immunltyi and that it Inhibited the vascular inflamma­
tory response to the presence of bacteria. The latter effect 
accounted for the loss of resistance, since in the absence of 
capillary dilation and of marglnation of the leucocytes, the 
migration of the white corpuscles to the focus of infection 
•was negligible, and the bacteria reproduced without interrup­
tion, 
Lushbai^ h (1943) gave intoxicating single doses of 24 
per cent alcohol to rabbits which were actively immune, pas­
sively iamune, or non-immune to Type I pneumococci. Two hours 
later live Type I pneumococci were injected intracutaneously. 
Immunized, alcoholic animals died I'dth pneumonia whereas their 
lamunissed, non-alcoholic controls developed no Infection. 
Knowing that other authors had shown that alcoholic intoxica­
tion did not harm formed antibodies or the mechanisms depen­
dent on them, Lushbaugh suggested that the amount of antibody 
needed to protect the norrasl animal was not sufficient to pro­
tect the alcoholic animal. He concluded that alcoholic in­
toxication lowered resistance to infection by inhibiting the 
rapid mobilization of the local inflammatory response. The 
limited number of leucocytes able to reach the site of infec­
tion was unable to ixrevent the unrestrained multiplication of 
the invading bacteria. On the other hand, the injection of 
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large amounts of specific antibody increased resistance to in­
fection with pneumococci by holding the bacteria localized 
until the tissue defenses could mobilize, 
Pickrell (1938) revieised the literature pertaining to the 
effect of alcohol on immunity, A summry of his revlei? re­
flected the status of the alcohol-immunity question at that 
timef results since then have only served to substantiate his 
compiled evidence on the subject. When alcohol in intoxicat­
ing doses was fed or injected Intraperltoneally or intra­
venously into animals, resistance was lowered to many diseases 
and disease organisms. Thus alcohol-treated rabbits contracted 
anthrax, Escherichia sail (Ba^ tUm ssll-jsammils) infection, 
infection, cholera, pneuraococcus infection, 
infection and StrgptQpQpffag 
trrogenes infection more readily than their non-alcoholic con­
trols, and showed a much higher mortality rate. Human resis­
tance was lowered to cholera, pneumonia, rabies, and tubercu­
losis by habitual drinking, and wound repair progressed at a 
slower rate. Bogs were rendered more susceistlble to distemper, 
and pigeons more susceptible to anthrax by single intoxicating 
doses or by daily administration of small amounts of alcohol, 
idmlnistyation of alcohol had no effect on the resistance 
of rabbits to Salmonella t;yptiQ,§,^  (laaHlBS l£Eil2SM> and 
tuberculosis, or of guinea pigs to anthrax, diphtheria, and 
tuberculosis. The human differential leucocyte count was un­
affected, and the serum of alcoholics had no effect on 
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plmgeeytosls of the tubercle bacillus. Alcohol In small 
amounts actually favored agglutination and aided phagocytosis. 
The positive results incriminating alcohol as a lowerer 
of resistance were attributed toj a structural alteration 
in the tissues? an unfavorable effect on the leucocytogenic 
centers, resulting in a lowered leucocyte count; a reduced 
phagocytic activity, possibly attributable to a negative chem-
iotaxis between the leucocytes and alcohol; or to a lowering 
of the calcium content of the plasma and an inhibition of the 
leucocytic ability to produce immune substances. Positive 
evidence has been scarce except for the effects on leucocyte 
count and on phagocytic activity. Rubin (1904) demonstrated 
a reduction of the total leucocyte count in humans and in rab­
bits, and his results also indicated a slight reduction in the 
phagocytic activity of rabbit leucocytes. However, Parkinson 
(1909) was certain ttet death would occur before the concen­
tration of alcohol in the plasma could reach the level required 
to inhibit phagocytosis. This was the status of the question 
at the time of the present investigation. 
78. 
mtmum and methods 
Ixperimental work was begun in June of 194-7 and continued 
until June of 194-9. During that period 20 series of experi­
ments were conducted* Data i?ere collected on 93 experimental 
rats, A series consisted of a group of enlmsls, given a spe­
cific treatment at a given time, together with its controls. 
Materials 
The most important materials needed for an investigation 
of this type were healthy rats of similar genetic make-up to 
serve as hosts fco* Trypanosoma lewis! s a strain of Trypano­
soma lewisi^  the characteristics of which were knownj and rela­
tively pure test substances. 
Host animal 
The host animals used in this investigation were obtained 
Jhpom Dr. 1. R. Beeker^ s stock coloi:^  of hig:hly inbred Wlstar 
A albino rats. They were louse-free, and none of them showed 
evidence of Bartonella murls infection at any time during the 
course of the experimentation. 
All experimental animals received identical treatment ex­
cept for the experimental variations. They were classified 
as control or test on the basis of the experimental variations. 
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Te«t animals reeelved the test substances in carriers such 
as gura arable, ethyl alcohol, or distilled water; controls 
received corresponding amounts of the carrier only. 
lach rat was given a code number such as lAOl, The first 
digit represented the treatment, In this case methyl salicy­
late j the second, al"®ays a letter, denoted the series; and 
the last 2 digits gave the rat number. Control rats bore 
the treatment nimber of the test rats for vshlch they served 
as controls. Treatments and series were numbered and lettered, 
respectively, in the order in i/?hich they appear in the body of 
this report. Bats "^ ere assigned numbers as they were used in 
the various series, and these numbers were retained. Occa­
sionally a rat served as a control in 2 series which ^ ere pro­
gressing at the same time. Such a rat therefore -was entitled 
to 2 code numbers, 1 for each series, but the rat number re­
mained unchanged. For instance, rat number 73 i*as a common 
control for Series K, in which phenyl salicylate (treatment 6) 
i?as used, and for Series If, In which salicylic acid (treat­
ment 7) was used. Data for this rat, therefore, appear under 
the 2 code numbers 6IC73 and 7H73. Table I is a key to the 
code numbers of all experimental animals. (The raw data for 
the various treatments appear in the arjpendices listed in 
Table I.) 
lale rats were used except in 3 instances (rats number 
1C08, 1C09, and 2Gl6) because previous work in this laboratory 
*lth sodium salicylate had Indicated that female rats were 
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ffimech nore likely to develop a tendency to bleed from prolonged 
salicylate treatment. Rats for the various series were approx­
imately 2 to 3 months old. Wherever possible litter mates 
were selected for a given series. If litter mates were not 
available, animals of approxiaistely the same size were used. 
All rats were maintained on Becker's rat ration and were pro­
vided with a readily accessible supply of drinking water. 
Strain of frypanosoiaa lewisi 
The strain of Trypanosoma lewisi was originally obtained 
from a rat colony at the Iowa State College. Since that time 
it has been maintained in Wistar A rats by periodic transfer 
and has been used in many experimental investigations under-
taken in this laboratory. This strain of Trypanosoma lewisi 
differs from others reported in the literature in that the 
multiplicative phase in the blood of the rat is normally never 
as intense or as prolonged as it is in the strains used by 
other investigators. Consequently, the peak trypanosome pop­
ulation is correspondingly lower snd the adult stage is reached 
sooner, usually by the 10th or the 11th day of the infection. 
Infections rarely last more than 15 or 20 days. 
Six salicylates, benzene, and ethyl alcohol were fed to 
test rats during the course of the investigation. Thirty-five 
per cent ethyl alcohol was Included as a test substance since 
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It ms used as the solvent in 2 of the salicylate series, 
and there was some question concerning the effect it might 
have on the usual course of the Trvpanosoma lewisi Infection. 
The follow!!^  sulJstsnces were administered daily to test rats 
of the various series; 
Synthetic methyl salicylate (Merck, U.S.P.); 0.1 to 0.2 ml. 
Acetylsalicylic acid (TJ.S.P.); 45 to 98 mgm. 
Para-aminosalieylic acid (Provided hy Dr. Henry Oilman); 
50 to 100 HJgm. 
Phenyl salicylate (Merck)? 45 mgm, per 100 gm. 
Sodium salicylate (Baker's, C.P.)} 45 mgm. per 100 gm. 
Salicylic acid (Baker and Adamson, U.S.P.); 45 mgm. per 
100 gm. 
Thiophene-free benzene (Baker and Adamson, C.P.)} approx­
imately 0,2 ml, per 100 gm. 
Ethyl alcohol (35^ )i 2,0 ml. 
Methods 
In order to insure collection of comparable data in an in­
vestigation of this type, it was vitally important to set up 
routine procedure for certain techniques which could be fol­
lowed closely in all experimental series. These techniques 
included methods for intraperitoneal injection of trypanosomes, 
for introduction of the various test and control substances 
directly into the stomach of the rat, and for blood study pro­
cedures. 
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Intraperitoaeal injection of trvmnosomes 
All rats used in th® investigation were infected with 
Tyymnosoma lewisi. A few drops of tail blood from the cur­
rent passage rat were diluted with 0,8? per cent physiological 
saline, and the trypanosoaie suspension thus obtained was imme­
diately inflected into the peritoneal cavity of both control 
and test animals. The infective dose, contained in 1,0 or 2,0 
ml, (usually 2,0 ml.) of the diluted blood, ranged from 
180,000 to 1,94-0,000 trypanosoraes. The approximate total num­
ber of parasites injected was determined by making an imme­
diate count of the actively moving parasites in a sample of 
th® diluted blood. This estimation was made by means of the 
standard hemacytometer method for counting leucocytes. 
All rats were fed by means of a number 8 soft rubber 
catheter attached to a graduated 2,0 ml, syringe. Drugs for 
the test animals were evenly suspended in a 12 per cent 
aqueous solution of gum arabic (Baker and Adamson) by vigorous 
shaking before each feeding, or were dissolved in distilled 
water or 35 per cent ethyl alcohol. Control rats received 
equivalent amounts of the carrier substance. As a rule feed­
ings were given at a regular time one® a day beginning on the 
day trypanosomes were injected (0-day). However, this proce­
dure was altered when the total volume to be administered 
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exc«ed««l 2.0 ml, or when 2 drugs were being given concurrent­
ly, In such cases the total dally dose was divided, one por­
tion being given in the morning, the other in the afternoon 
to avoid over-filling the stomach of the rat. 
Daily weight records were kept for all animls. These 
served as an index of the general health of the rats and in­
dicated whether the treetment being administered was producing 
toxic effects. Weights i?ere taken every day immediately prior 
to feeding, and occasionally a test feeding was omitted when 
loss of weight suggested an excessively toxic drug effect. 
Blood samples were taken at regular intervals. In most 
eases samples were obtained on the day of inoculation with 
tryianosomes (0-day), on the 3rd day of the infection, and 
on alternate days thereafter. An adequate supply of blood 
for th© samples was obtained from the tail by snipping off 
the tip with a pair of sharp scissors. Blood flow was ini­
tiated by gentle massage, and the first 3 or 4 drops were 
discarded, 
lemoglobin readings and total trypanosome and leucocyte 
counts were made on the fresh blood. Blood smears were made 
in the usual manner and were stained with Wright's blood 
stain, fhe latter were used in obtaining differential leu­
cocyte counts, percentages of division forms of trypanosomes, 
and standard deviations for total length of trypanosomes. 
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Heiaoplobln determinations. Previous studies in this lalj-
oratory and elsewhere (see literature review) indicated that 
the anemia i^ hlch sometimes developed in conjunction vdth a 
trypanoiome infection was due to a decrease in the total ery­
throcyte count. Hence it was felt that the progress of such 
an anemia eould be followed very adequately "by periodic hemo­
globin readings. These were made with a Spencer Hb-meter, 
Blood was deliirered from the tail directly onto a special 
glass slide and there hemolyzed by agitation with a Spencer 
hemolysis applicator. When completely hemolyzed, colorlmetric 
readings in grams of hemoglobin per 100 cc, of blood were read 
directly from th# scale of the Hb-meter. 
Colorlmetric techniques have been criticized because they 
depend on the ability of an individual to match color-Intensity 
exactly. Howeverj since all readings were repeated at least 
twice for accuracy, and since only one person was involved in 
making the readings, the author felt that relative changes in 
the hemoglobin content of the blood could be determined fair­
ly accurately by this method. The only disadvantage was thst 
occasionally blood samples failed to hemolyze completely. 
Total trypanosome and leucocyte counts. The number of 
trypanosomes per cubic millimeter of blood was determined by 
means of the standard hemacytometer method for counting ery­
throcytes. Tail blood was diluted with Hayem*s solution, and 
the number of parasites was counted in at least 10 center 
squares on either side of the moat. When the trymnosome 
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popalation was very low, the number of center squares examined 
was Increased to 40 for greater accuracy. 
The number of leucocytes per cubic millimeter of blood 
mas determined by means of the standard hemacytometer method 
far countii^  white blood corpuscles. Tail blood i^ as diluted 
with Tuerk*s solution, and the number of leucocytes occurring 
in 3 eorner squares on either side of the moat was counted, 
lo correction was made for nucleated red cells. 
Leucocyte counts were considered unnecessary in the early 
period of this investigation, since similar counts on sodium 
salicylate-treated rats (Saul and Becker, 1949) had proved of 
little value In interpreting results. However, in conjunction 
with the work on benzene, leucocyte counts were found to be 
indispensable and so were taken for the second benzene series 
(September 10, 1948 to October 11, 1948) and for all other 
series which followed. Consequently, leucocyte counts were 
obtained for at least 1 series of rats in each treatment cate­
gory, except methyl salicylate and para-aminosalicylie acid. 
Pifferential leucocyte counts. A differential leucocyte 
count was made on each stained blood smear. Usually 200 con­
secutive white blood corpuscles were examined under oil immer­
sion and classified. However, when as a direct result of 
treatment the number of leucocytes was greatly reduced, the 
differential count was sometimes based on the examination of 
only 100 cells, larly in the investigation an attempt was 
made to distinguish between large lymphocytes and monocytes, 
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but the frequent occurrenc® of cells Intenaedlate between the 
two made this Impracticable. Hence lymphocytes and monocytes 
were grouped together and classified as "mononuclears'*. 
Percentage of division forms and standard deviation for 
total length of trvpanosomes. In attempting to evaluate the 
possible effect of a test substance on the development of im-
fflunity to Trypanosoma lewisi infection, it was necessary to 
study the course of the infection in the blood of the rat and 
to determine as accurately as possible the duration of the 
reproductive phase of the infection and the total duration of 
the infection. If, coincident with treatment, parasite re­
production were prolonged or allowed to progress unchecked, 
some effect on the production or action of the reproduction-
inhibiting antibody would be indicated. If parasite repro­
duction were checked at the normal time, but the adult para­
sites remained in the blood of test rats in large numbers for 
some time after the infection had terminated in control rats, 
some effect on the production or action of the trypanocidal 
antibody ?iould be indicated. The total trypanosome counts, 
already discussed, were taken to furnish evidence of the ef­
fect of the test substances on trypanocidal titre. The per­
centage ©f division forms (blepharoplast divided or dividing) 
served the same purpose for the reproduction-inhibiting fac­
tor. 
Previous authors used various methods for determining 
the approximate time at which a reproducing population of 
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TrvBanosoma leiilal became an adult population. Taliaferro 
and Taliaferro (1922) calculated the standard deviation and 
the coefficient of variation for total length of parasites 
occurring in a normal infection. Since a multiplying popula­
tion is a variable population, they used the coefficient of 
variation as an index of the amount of reproductive activity 
in progress. Becker and lysenko (1948) and Saul and Becker 
(1949) ttsed the standard deviation for total length for the 
same ourpose. Other authors attempted to evolve a less tedi­
ous and ti»e-consuaing method for obtaining equivalent infor-
aatlon, Taliaferro, Cannon, and Goodloe (1931) examined 200 
to 1,000 Trvtsanosoma lewisi on stained slides taken at inter­
vals during the infection and classified the parasites into 
5 categories? individuals actually undergoing division, short 
forms, broad forms, long forms, and adults. Taliaferro (1938b) 
and Moulder (1948b) reduced these categories to 2, recording 
as **divlsion forms" those trypsnosomes which i^ -ere actually 
undergoing division and those which were extremely short (less 
than 20 mu. In length), Saul and Becker (1949), in addition 
to calculating standard deviation, estlasted the approximate 
amount of multiplication taking place by examining 500 to 
1,000 stained parasites on each slide and determining the per­
centage of trypanosomes actually undergoing division. Their 
••division forms" were forms In irahlch the blepharoplast v?as In 
the wocess of dividing or had divided. 
The present author felt that Saul and Becker's method 
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fop fleterminlng the percentage of division forms, although 
not quite so sensitive an index as actual measurements of 
length, was adequate to determine 'when parasite reproduction 
ceased. It is tru® that a trypanosome population shows consi­
derable variation in size for some time after it ceases to 
multiply. However I since the rettroduction-inhibiting antibody 
is believed to prevent reproduction of the trypanosomes to 
have no effect on growth to adult size, it was felt that the 
percentage of division forms, taken at frequent intervals, 
would give the desired information. This method, founded on 
the definite basis of a dividing or divided blepharoplast, 
eliminated the personal error i?hich would have resulted from 
attempting to classify trypanosomes into size categories with­
out actual measurements. 
The percentage of division forms tos usually obtained 
from each stained slide by careful examination of 500 to 1,000 
consecutive trypanosomes under oil inanersion. Occasionally 
when the parasites became very scarce, as was the case toward 
the end of an infection, it i^ as necessary to base this per­
centage on an examination of only 100 trypanosomes. If 100 
parasites could not be found after careful scrutiny of the 
slide, no datum for percentage of division forms was recorded. 
The apprcsxiiaate time at vhich a trypanosome population 
attained adult size was estimated by thorough examination of 
stained blood smears for the days immediately following the 
last day on which division forms were seen. Continued size 
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"rarlation Indicated that the r>arasit©s had not yet resehed 
the adtilt stag© although active reproduction had ceased. These 
data, together with the data for the percentage of division 
forms, clearly defined the extent of the multiplicative phase 
of the Infections, 
During this investigation standard deviation for total 
length was calculated in 2 series for comparison with data 
for percentage of division forms. Camera lucida drawings of 
the total length of 70 successive trypanosomes from each 
stained hlood slide were made, A 12X ocular and an oil inmer-
sion ohjectlve were used, liengths were measured with a 
divider and converted to microns, Calculation of standard 
deviation was made hy the method of Taliaferro and Taliaferro 
(1922), 
Experiments 
In the presentation of results to follow it was not fea­
sible to include data from days other than those on which 
blood samples were taken. Additional pertinent information 
for the various series including purpose, number of rats used, 
approximate number of trypanosomes injected, dosage notes, 
and reasons for termination were not Justifiably classified 
as results but were necessary to an understanding of the re­
sults, This additional information has been assembled for 
presentation at this time under the various treatments. 
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freatment It Methyl salicylate (Oil of t^ tnterereen) 
Since the literature showed that methyl salicylate was 
one of the more toxic salicylate esters, it was desirable to 
determine a daily dosage which could "be administered for some 
time without lethal effects. Consequently 0,3 ml. was arbi­
trarily chosen as a starting point. Two male rats weighing 
215 and 2^ 4 gm,, respectively, were fed 0.3 ml. of methyl sali­
cylate in 1,0 ml, of 12 per cent gum arable. Twenty-four hours 
later weights of these rats had decreased to 190 and 230 gm., 
respectively, and both animals were in such poor condition 
that no further feeding was given. On the following day the 
smaller rat died; the larger apparently recovered. These re­
sults indicated that 0,3 ml. of methyl salicylate per day was 
too toxic a dosage to use in the investigation. 
Series A. This first series vas set up to determine, if 
possible, a dosage of metl^ l salicylate which would alter the 
course of the trypanosome infection without killing the rat. 
On the 0-day of the experiment (June 19, 19^ 7) 2 male rats, 1 
control (number lAOl) and 1 test (number 1A02) having an aver­
age weight of 196 gm,, were injected with 2,0 ml, of diluted 
blood containing approximately 1,340,000 adult trypanosomes. 
On the same day 0,1 ml, of methyl salicylate emulsified in 
1,0 ml, of 12 per cent gum arable was fed to the test animal. 
On subsequent days the amount of methyl salicylate was varied 
on the basis of weight gain or loss. The test animal received 
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a total of 1,0 ml. of methyl salicylate in the following frac­
tional doses I 
Bay 0 0.1 ml, in 1,0 ml, gum i^ rablc 
Day 1 No feeding (loss of weight) 
Day 2 and 3 ...... 0.05 ml. in 1.0 ml, giim arabic 
Day 4, 5» and 6 0,1 ml. in 2.0 ml. gum arable 
Bay 7 0,2 ml. in 4,0 ml, gum arable 
Bay 8 0,1 ml, in 2,0 ml, gum arable 
Bay 9 0.2 ml. in 4.0 ml, gum arable 
Bay 10 No feeding (loss of weight 
and bleeding) 
The oontrol rat received comparable feedings of 12 per cent 
gum arable. 
With the above dosage regimen, the test rat developed 
what appeared to be a normal, control-type Infection, the 
adult stage being reached by the 7th day. On the 10th day, 
when the dally dosage had been increased to 0,2 ml. of methyl 
salicylate, dividing parasites reappeared in the blood of 
this animal. 
The test rat died on the 11th day of the infection, pro­
bably from bleeding caused by the accidental loss of a toe 
nail and by clipping the end of the tall to obtain blood smears. 
The series was terminated with the death of the test animal. 
Series A indicated that 0,1 ml, of methyl salicylate was 
somewtet toxic but probably non-lethal for the rats and that 
0.2 ml, might possibly be a better dosage for altering the 
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cours® of th® tryimnoso®® Infeetlon. The larger amount did 
not appear to b® too toxic if given after the rat had "become 
accttstomed to 0.1 ml, 
iSlMJI. Sine® the test rat of Series A showed a recur­
rence of reproduction in the parasite population on the 10th 
day when it was receiving 0.2 ml. of methyl salicylate, it 
seemed advisable to pursue the effect of this dosage further. 
Henee 3 male rats, 1 control (number 1B05) and 2 test (numbers 
1B06 and IBO?) with an average weight of 218 gm., v^ ere each 
injected on June 30, 19^ 7 with 2.0 ml, of diluted blood con­
taining approximately 840,000 adult trypanosomes. The test 
animals received 0.1 ml. of methyl salicylate in 1,0 ml. of 
12 per cent gum arable fm 5 days, beginning with the O-day. 
On the 5th day of th® infection, when trypanosorae reproduction 
normally would have been on the decline if not actually ter­
minated, the dosage was increased to 0.2 ml. in 1.0 ml. of 
giffli arable in an attempt to proloi^  the multiplicative phase. 
One test rat (number 1B07) died on the 8th day, too soon 
for the data to be of any value. The experiment was ter­
minated on the 14th day, since the blood of the surviving test 
animal (number 1B06) had shown no evidence of dividing try­
panosomes after the 3rd day of the infection and since the 
parasite population was on the decline in both remaining rats. 
Series C. Series C was set up to determine whether it 
would be more effective to increase the dose of methyl sali­
cylate on the 3rd day of the infection before the 
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aati-peprodactlve reaetIon-product had produced Its effect. 
On® control, a female (number 1C08)| and 2 test animals, 1 a 
female (number 1C09) and the other a male (number ICIO), were 
each Infected July 13, 19^ 7 with approximately 250,000 adult 
trypanosomes suspended in 2.0 ml. of diluted blood. The aver­
age weight of the 3 y®ts was 121 gm. Dosage uas 0.1 ml. of 
methyl salicylate in 1.0 ml. of 12 per cent gum arabic for 4 
days, beginning 1 day prior to the beginning of the experi­
ment. On the 3rd day of the infection the dosage ms in­
creased to 0.2 ml. of methyl salicylate in 1.0 ml. of gum 
arable and, for the male test rat, ms maintained at this 
level until the end of the experiment. The female test rat 
i?as given an elevated dose of 0,4 ml, in 2,0 ml, of gum ara­
ble on the 7th day, but not all of this feeding was retained. 
The control rat received comparable amounts of 12 per cent 
gum arable. 
The female test animal died on the 8th day, too soon for 
the data to be of any value. The experiment was terminated 
on the 11th day since the male test animal had proved unusually 
resistant to IfiSiil infection and since the try-
panosome population of the control was on the decline, Sub-
fl©QUent examination of stained blood smears for test rat 
number IClO showed that parasite reproduction ceased on the 
7th day of the infection and then recommenced on the 10th day, 
Series It was felt that more conclusive evidence as 
to the effect of methyl salicylate on the immune reaction to 
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frypanesoma lewlst tos needed, and It was hoped that an addi­
tional series wotild provide this evidenee. Consequently 8 
male rats, 2 control and 6 test i!»ith an average weight of 2l6 
gm,, were each injected with 2.0 ml. of diluted hlood contain­
ing suproxliBately 660,000 variable trypanosoiaes on November 7, 
lf47. Four of the test animals (numbers ID22, 1D23, 1D26, and 
1U27) received 1,0 ml. of 12 per cent gua arable containing 
0,1 ml. of met 1^ 1 salicylate per day throughout the experi­
ment! 2 of the test rats (numbers 1D24 and U)25) received 
sliillar treatment until the 5th day of the infection vjhen the 
dosage was increased to 0,2 ml. of methyl salicylate emulsi­
fied in 1.0 ml, of'guiB arable. The 2 controls (numbers 1D20 
and 1B21) received 1,0 ml, of 12 per cent gum arable per day, 
All 6 test rats died. The 4 test rats which received 
0,1 ml, of methyl salicylate throughout the experiment died 
on the 12th, 24th, 6th, and 9th days. The 2 which received 
O.l ml, of methyl salicylate until the 5th day and 0,2 ml, 
thereafter died on the 8th and 14th days. The infections of 
all 6 test rats remained In the multiplicative phase until 
the time of death. The series was discontinued on the 24th 
day, since by that time all test animals were dead and both 
controls were free of trypanosomes. 
Series 1. In this series It was intended to vary the 
dose of methyl salicylate according to rat weight. Eight 
male rats, 4 control and 4 test i?ith an average weight of 
204 gm,, were injected December 3| 19'^ 8 with 2,0 ml, of 
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dilutei tslood containing approxiiaately 1,140,000 adult try-
panosomes# Unfortunately th« 4 test animals were unusually 
susceptible to the drug and all died before data could be taken 
on the 3rd day. The 4 controls i?®re killed and the experiment 
terminated. This series will be omitted from the presentation 
of results, 
Acetylsalicylic acid was the test substance employed in 
3 series of experiments. For the first 2, Series F and G, the 
drug was dissolved in 35 per cent ethyl alcohol, and 1,0 ml, 
of the resulting solution contained 35 flJgm, of acetylsalicy-
lic acid. This TOS a supersaturated solution and required 
mild heating before it could be fed to the test animals. Con­
trol rats of Series F and Series 6 were fed 35 per cent alco­
hol. Acetylsalicylic acid for the last series of this group, 
Series H, was ground in a laortar and suspended in 12 per cent 
gu® arabic. One milliliter of the resulting suspension con­
tained 90 mg«» of acetylsalicylic acid. Control rats of Ser­
ies H received 12 per cent gum arable. 
Series F. Becker and Gallagher (1947) concluded that 45 
lagm, of sodium salicylate per day tos the "minimum borderline 
effectiw dosage" for a 130 gm, rat. It was believed that the 
minimum effective dosage of acetylsalicylic acid would be 
closely correlated with that of sodium salicylate. However, 
the present author was more interested in working with the 
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raaxlfflom effective d©sage which could be given daily without 
har® to the test animals. Hence it was the purpose of Series 
P to determine the approximate Hiaximtim effective dosage level. 
It was believed that this might be approxiraately 100 mgm, per 
day for a 150 gm. rat. 
three male rats, 1 control and 2 test with an average 
weight of 146 gm., were each inoculated with approximately 
300,000 adult trypanoaomes in 2.0 ml. of diluted blood on 
July 21, 1947. fhe test animals were to receive 98 mgm, of 
acetylsalicylic acid per day. This necessitated divided feed­
ings, 1,4 ml, of the aspirin-alcohol solution beii^  given in 
the morning and a siailar amotint in the afternoon. Closely 
repeated adainistrations of alcohol caused s shrinking of the 
membranes lining the pharynx and esophagus of both control and 
test animals and nwide it increasingly difficult to insert the 
catheter. Two feedings a day aggravated this condition and 
sometimes caused bleeding from the irritated surfaces. In 1 
test rat (number 2F12) it was impossible to administer the 
second half of the dose on the 2na, 5th, 7th, and 9th days; 
in the other (number 2F13) the second half was omitted on the 
5th and 7th days for the same reason. The control rat (number 
2F11) received only 1,4 ml, of alcohol on the 5th, 7th, 9th, 
and 10th days, but received 2.8 ml, on all other days. 
Although the frequent omiission of half-feedings reduced 
the dose of acetylsalicylic acid considerably, the amount 
assimilated was adeqimte to produce noticeable effects on the 
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yeprodiictiv® aetivity of th® trypanosomes. One test rat (num­
ber 2F13) died on the 8th day of the infection, the other (num. 
toer 2F12) on the 12th day, fh® control was killed and the ex­
periment terminated on the 12th day. 
Series 6. Data for the 2 test rats of Series F were not 
considered sufficient evidence for conclusions concerning the 
teetylsalicylic acid effect on the development of immunity to 
trTPanosoma lewisi. With additional rats and a reduced daily 
dosage of salicylate it was hoped to obtain more extended in­
fections which would tend to emphasize any experimental effects. 
One control, a male (nimber 2614), and 2 test rats, 1 male 
(number 2G15) and 1 female (number 2016), averaging 146 gm, 
were each Injected with 180,(X)0 adult trypanosomes suspended 
in 2.0 ml, of diluted blood on August 1, 1947. The original 
plan was to feed 2,0 ml, of the test and control solutions per 
day to the test and control animals, respectively. This plan 
was carried out for the male test rat and for the control dur­
ing a 30*day period. 
The female test rat received 2,0 ml. feedings (70 mgm. 
of acetylsalicylic acid) on the 0-day and the 1st day of the 
infection, but no feeding at all was given on the 2nd day when 
total weight loss reached 20 gm. After the 2nd day, the dose 
each day for this animal was based on weight. If the animal 
were gaining weight, the dose was increased; if the animal were 
losing weight, the dose was decreased. Beginning with the 3rd 
day and ending with the 14th day, the daily doses of 
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asplriii-aleohol solution for the female test rat in milliliters 
werei 1.0, 2.0, 1.0, 1.5, 1.5, 1.5, 1.5, 1.5, 1.5, 1.5, 1.0, 
and 1.0, 
The female test rat died on the I5th day of the infection, 
her "blood hea-rily populated with dividing trypanosomes. The 
escperiment was terminated on the 30th day, since the infection 
in the male test rat was definitely coming to an end without 
reaching the adult stage, and since the blood of the control 
had been devoid of trypanosomes since the 28th day. 
Series H. The fact that the infection in the control rat 
of Series G lasted 28 days, although reproduction of the para­
sites ceased at the normal time, together with the fact that 
the infection in the male test rat was of approximately the 
same length, suggested the possibility that ethyl alcohol and 
not acetylsalicylic acid was prolonging the Infection. The 
pm-pose of Series H ms to determine whether acetylsalicylic 
acid suspended in 12 per cent gum arable would have the same 
effect as acetylsalicylic acid dissolved in 35 per cent ethyl 
alcohol. 
Six male rats averaging 143 gm. were used. Three con­
trol and 3 test animals were Injected with 1.0 ml. of diluted 
hlood containlHg approximately 96,000 adult trypanosomes on 
Decemher 31, 1948. Dosage for hoth test and control rats was 
hased on dally weight. One-half of a milliliter of 12 per cent 
gum arahic containing 45 ragm. of acetylsalicylic acid or 0,5 
ml. of gum arable alone was the dally dose per 100 gm. of rat 
Weight. 
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On« test aniiaal (number 2H70) died on the 14th day of the 
InfeetloBf the 2 reiaainlng test anlnmls (numbers 2H71 and 2H72) 
lived until their blood was eompletely devoid of trypanosomes 
©n the 39th and 37th days. lone of the test infections 
definitely reached the adult stage. The controls luere killed 
soon after no parasites could be located on the 15th day in 
on® (number 2H65) and on the 29th day in the other (number 2H64). 
The experlweat usas terwimted on the 40th day, 
freatment %t Ithvl alcohol 
It has been seen that alcohol was used as the solvent for 
aeetylsalicylic acid in Series F and in Series G and that al­
cohol was also administered to the control animals of both 
series, Previous unpublished work in this laboratory indicated 
tlmt daily feedii^  of alcohol had no effect on the course of 
the Trypanosoma lewisi infection in om listar A rats. How­
ever, since it was felt that the Infection may have been jaro-
longed in 1 control rat (number 2§14) of Series 0 and since the 
literature revealed that alcohol might affect immune reactions, 
it was thought necessary to include 1 series in which alcohol 
was the test substance. 
Series Series I was begun at the same time as Series 
H and the control animals were the same for both. Sis: male 
rats, 3 test (numbers 3167, 3168, and 31^ 9) and 3 control (num­
bers 3X64, 3165, snd 3166) with an average weight of 129 gm,, 
were each inoculated with approximately 960,000 adult 
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trypanosomes suspended In 1,0 ml, of diluted blood on December 
31, 1948, The test animals received 2,0 ml, of 35 P®r cent 
etfcgrl alcohol per day as long as the experiment was in pro­
gress! the controls received 12 per cent gum arable by weight 
(0,5 Ml. pel* 100 gsi,), The infections in the test rats were 
terminated by the 19th, 21st, and 25th days? in the controls 
by the 29th, 15th, and 19th days. The experiment was discon­
tinued when the blood of all rats was free of parasites. 
, „ 4 f , , ,  
Para-aminosalicyllc acid i^ 'as the test substance for Berles 
J, 
Series J. Three male rats, 1 control and 2 test averag­
ing 239 gra,, received intra:^ rltoneal Injections of adult try-
panosoises in 2,0 ml, of physiological saline on October 17, 
19^ 7, Ho estiiaatlon of the aoprcorlmate number of parasites 
injected was made, Para-affiinosalicylio acid was dissolved in 
distilled water which had been rendered aklallne by the addi­
tion of sodium hydroxide. The solution thus obtained was neu­
tralized with hydrochloric acid and contained at^ proxlraately 
25 Mgm, of salicylate per milliliter. One test rat (number 
4J18) received 0^ ragm, of para-amlnosalicyllc acid dallyj the 
other (number 4J19) received 100 mgm, daily. The control rat 
(number 4J17) was not fed, 
All 3 animals were apparently unusually resistant to 
Trypanosoma lewisl, for they developed only light infections. 
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The experiment was terrainpted on the 14th day ishen it was oh-
vioms that no definite effect tos being produced by the test 
substance. 
Phenyl salicylate was administered to the test rats of 
2 series, Series K and Series Ii, For both series the dry pow­
der was ground in a mortar and suspended in 12 per cent gum 
arable. One nilllliter of the resulting suspension contained 
90 mgii, of phenyl salicylate. 
Series K, The progress of the Trypanosoma le^ risi infec­
tion was studied in 6 male rats, 3 test and 3 control, having 
an initial average weight of 167 gm. All 6 were infected with 
aDDroxlmately 9^ 0,000 adult trypanosomes by the intraperitoneal 
in3®®tion of 2,0 ml, of infected, diluted blood on January 28, 
1949, One-half milliliter of the phenyl salicylate suspen­
sion, containing 4^  mgm, of the salicylate ester, was fed 
daily per 100 gm, of rat weight to the 3 test animals. Twelve 
per cent guia arable was fed to the 3 controls, the daily do­
sage being 0,5 ml, per 100 gm. 
Two of the tost animals (numbers 5K79 and 5k80) died on 
the 19th and 21st days with the infection still in progress 
and still in the mult1plicative phase. Stained blood smears 
from the 3rd test rat (number 5K81) showed that the infection 
had not reached the adult stage on the 19th day. No trypano­
somes could be located in the blood of this animal after the 
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21st day, and those present on the 21st day were too scarce 
to enable the author to procure the percentage of division 
forms. The rat was destroyed on the 25th day. The controls 
(numbers 5)^ 73, 5^ 741 and 5^ 75) were killed after stained 
blood smears showed the® to be free of parasites on the 17th, 
15th, and I5th days of the exTseriment. The series was termin­
ated on the 25th day. 
Series L. Series L was conducted to provide additional 
data for phenyl sallcylate»treated Infections. Six male rats, 
haying an initial average weight of 199 gro** e^r® each inocu­
lated with apwroxifflately 1,020,000 adult trypanosoraes suspended 
in 2,0 ml, of diluted blood on February I8, 1949, Dosage for 
the 3 test and 3 control animals was based on daily weight, 
as in Series K, and the substances administered by stomach tube 
were the same. 
Two of the test rats (numbers 5l»89 and 5l«90) died on the 
15th and 12th days of the experiment before the adult stage 
of the Infection was reached. The 3rd test animal (number 
5I»88) lived until the infection was terminated on the 24-th day, 
but its trypanosomes never definitely reached the adult stage. 
Blood of all 3 controls (numbers 51^ 2, 5183, and 51^ 4) was 
negative for trypanosomes on the 17th day of the exiseriment, 
but the blood picture was followed until the 21st day. Series 
L was discontinued on the 25th day with the termination of 
the infection in test rat number 5li88, 
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fyeatment 6t Sodium salicylate 
Satil and Becker (1949) treated Trypanosoaa lewlsl -
infected, llstar A rats with 45 ingm. of sodium salicylate per 
100 gm, per day and stieceeded in perpetuating the reproductive 
phage of the parasites as long as salicylate was administered. 
However, these authors discontinued the treatment before the 
infection was terminated and therefore failed to determine 
whether parasite reproduction would have ceased at a later 
time even though salicylate was still being administered. The 
present author felt that the work of Saul and Becker should 
be supplemented with Information from at least 1 group of in­
fected rats which were treated with sodium salicylate for 
the entire length of the infection. 
Series M. Four male rats, 2 control and 2 test which 
averaged 282 gm, in weight, were each infected with approxi­
mately 1,940,000 adult trypanosomes suspended in 2.0 ml, of 
diluted blood on May 11, 1949, Sodium salicylate was dissolved 
in distilled water, 1.0 ml. of the resulting solution contain­
ing 45 mgm, of the test substance. Test animals received 45 
mgm. of sodium salicylate per 100 gm. of rat weight per day. 
Controls received, dally, 1,0 ml, of 12 per cent gum arable 
per 100 gm, of weight, in as much as they were also serving as 
controls for Series T in which the test substance, benzene, 
was emulsified in gum arable. 
One test animal (number 6M97) died on the 9th day of the 
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lafeetionf th« other (number 6196) was accidentally fatally 
injnred on the 10th day. Trypanosoiaes of both test rats were 
undergoing active division at the time of death. The 2 con­
trol rats (numbers 6M9I and 61192) were killed on the 10th day, 
and the experiment "waa terminated, 
The salicylates used thus far in the experimental work, 
with the exception of para-aminosalicylic acid, all showed 
evidence of prolonging the reproductive activity of Trvpano-
ImMl in the blood of the Wistar A rat. Since these, 
as well as all other salicylates, were derivatives of salicy­
lic acid, the author felt that it might be interesting to 
determine the effect of salicylic acid on the development of 
immunity to MM. 
Salicylic acid was ground to a fine powder in a mortar 
and suspended in 12 per cent gum arabic, 1,0 ml. of the re­
sulting suspension containint 90 mgm, of the acid. This was 
the test substance in two series, Series N and Series 0, 
Bally dosage for test rats was 45 mgm, of salicylic acid per 
100 gm, of body weight. Control rats received 1,0 ml, of 12 
per cent gum arabic per 100 gm, of body weight. 
Series M. Six male rats, with an average weight of 165 
giH,, received inoculations of approximately 960,000 adult 
trypanosoraes in 2,0 ml, of diluted blood on January 28, 1949, 
Series I  was begun on the same day as was Series K; so rats 
imittfeep 73, 74, and 75 sertred as controls for both of these 
series. 
Two of the test animals died, 1 (number 7N77) on the 12th 
day of the infection, the other (number 7^ 78) on the l5th day. 
The Si'd test rat (number 7^ 76) was killed on the 25th day after 
no trypanosomes could be located in diluted blood by the hema­
cytometer method. later, a few Isolated parasites were seen 
on the stained blood smesrs. The aduit stage of the infection 
was never definitely reached in any of the test rats. The 3 
control# (numbers 7N73, 7M74, and 71^ 5) were free of trypano-
somes on the 17th, 15th, and l5th days. The experiment was 
discontinued on the 25th day. 
Series 0. This series was set up to supplement the data 
for Series N. Six male rats, 3 control and 3 test with an 
average weight of 199 g®., were each infected with apprcaci-
mately 1,020,000 adult trypanosomes in 2.0 ml. of diluted blood 
on February 18, 194-9. Control rats (numbers 82, 83, and 84) 
were the same as those for Series I. 
One test animal (number 7086) died before data could be 
taken on the 3rd day| the other 2 (numbers 7085 and 7087) died 
on the 13th and 12th days. At the time of death, many of the 
trypanosomes of the last 2 rats were undergoing active repro­
duction. The blood of all 3 controls (numbers 7082, 7083, and 
7084) was negative for parasites on the 17th day, but blood 
samples were taken on the 19th and 21st days to show the trend 
in recovery. The experiment was terminated on the 21st day. 
All of the salicylates used in this investigation, with 
the exception of para-aminosalicylic acid, seemed to exert 
some effect on the formation or action of the anti-reproduction 
reaction-product, ahlastin. All salicylates are derivatives 
of OTtho-t^ droxylsenzoic acid and carry the benzene ring in 
their structural formulae. In the review of literature it was 
pointed out that the administration of "benzene in small daily 
doses to laboratory animals may affect the development of im­
munity to various types of infection. Hence it was of inter­
est to determine the effect, if any, of benzene on the devel­
opment of immunity of Wistar A rats to Trypanosoma lewisi in­
fection, 
A preliminary experiment was carried out with non-Infected 
rats to determine the approximate adequate but non-lethal do­
sage of benzene. Four male rats with an average Initial weight 
of 167 gm, were given dally feedings of benzene emulsified in 
12 per cent gum arable. One received 0,2 ml, of benzene per 
day} 1, 0,4 ml,| 1, 0,6 ml,} and 1, 0,8 ml. The animals re­
ceiving the latter 2 doses died after 6 and 5 feedings, re­
spectively, The 2 receiving 0.2 ml, and 0,4 ml, exhibited 
typical benzene-induced convulsive muscular contractions for 
approximately 4 hours after each feeding and a gradual but 
P'ogresslve loss of weight. These animals had survived 13 
feedings when they were killed to allow experimental work to 
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proceed. Three series of benzene experiments were subsequent­
ly carried out, Series P in the -winter of 19^ 8 and Series Q 
and K in the fall of the same year. 
Series P. Six male rats, averaging 211 gm. in weight, 
were each infected with approximately 1,060,000 adult trypan-
osomes suspended in 2,0 ml, of diluted blood on December 31» 
1947, The 4 test animals receiired 0,4 ml, of benzene emul­
sified in 2,0 ml, of 12 per cent gum arable per day. The 2 
controls received 2,0 ml, of 12 per cent gum arable per day, 
Trypanosome reproduction ceased at the normal time In the 
test animals, but a few adult trypanosomes still lingered in 
the blood of all the benzene-treated animals when they died 
or were killed. Two test animals (numbers 8P32 and 8P33) 
died on the 28th day| the other 2 (numbers 8P30 and 8P31) were 
killed on the 30th day. Control blood samples were negative 
for parasites on the 7th and 13th days. Differential leuco­
cyte counts and hemoglobin readings were continued on the con­
trols (numbers 8P28 and 8P29) until the 20th day. The exper­
iment was discontinued on the 30th day. 
Series 0. The length of the infection in Series P sug­
gested the possibility of a benzene effect on the production 
or action of the trypanocidal antibody. Series Q was added 
to supplement the results of Series P, 
Six male rats, with an average weight of I60 gm,, were 
each injected with 2,0 ml, of diluted blood containing approxi­
mately 800,000 adult trypanosomes on September 10, 1948, The 
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4 t®st animals (num'bers 8Q38, 8Q39f 8Q40, and 8Q41) received 
0,3 ml, of benzene in 1,5 ral. of 12 per cent gum arabic per 
day. The 2 controls (numbers 803^  and 8q37) received 1,5 ml. 
of 12 per cent gum srabic per day. 
The blood picture was followed until all rats were nega­
tive for trypanosomes. This was true by the 29th day in the 
test rats and by the I5th day in the controls. Ho hemoglobin 
readings were obtained on the 25th, 27th, and 29th days in 1 
test rat (number 8Q40) because the blood failed to hemolyze, 
the experiment was terminated on the 31st day. 
Series E. It was felt that a greater number of normal 
infections was needed for comparison ^ ith benzene-influenced 
infections. Since benzene treatment '©as accompanied by a 
continuous loss of i»eight, it was also felt that daily dosage 
should be based on daily weight, light male rats with an 
average weight of 201 gm, were infected October 29, 1948 with 
adult trypanosomes in 2,0 ml, of diluted blood from a passage 
rat showing a high parasite population. Ho count to determine 
the approximate number of trypanosomes injected was made. 
Benzene was emulsified in 12 per cent gum arabic, 1,0 ml, of 
the resulting mixture containing 0,2 ml, of benzene. The 4 
test rats received daily feedings of 0,2 ml. of benzene per 
100 gm, of weight? the controls received 1,0 ml, of gum arabic 
per 1(X) gm. 
One of the test rats (number SR55) died before data could 
be taken on the 3rd day? 2 (numbers 8R52 and 8R53) "were 
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!i«gative f©r trypanosomes after the 19th and 17th days; 1 
itrnmher 8E54) developed ® prolonged Infection with a few try-
panosoiies lingering ant 11 the 49th day. Adnilnistrstlon of 
beniene was discontinued ©n the 22nd day in the 2 test ani-
aals which were negative for trypanosomes, hut blood saraplli^  
was eontinaed through the 29th day in 1 (number dR$2) and 
through the 33^ d day In the other (nuaiber 8r53) la the hope of 
obtaining a recovery picture. 
An attempt was mad® to reinfect benzene-treated rat num­
ber 8h54 on the 50th day when trypanosoraes could no longer 
be found In the circulating blood, Approxliaately 4,000,000 
adult trypanosoffles were Injected, and wet blood smears were 
examined dally for 5 days thereafter. Ho Infection developed, 
and the rat was killed, 
lone of the control rats (numbers ^ 48, 0^ 49, 8Rl50, and 
8E51) showed evidence of infection after the l5th day. How­
ever, 3 or 4 additional blood samples were taken on alternate 
days after this time, and the animals were killed on the 17th 
and 21st days, fhe experiment was terminated when the attempt 
at reinfection, mentiomd above, proved unsuccessful. 
That sodium salicylate apparently affected in some way 
the production or action of ablastin was evidenced by the fact 
that Trvpanosom lewis1 In the blood of the rat continued to 
multiply as long as sodium salicylate was administered (Saul 
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and Beeker, 19^ 9)• Bresent author believed that benzene 
might have affected slightly the production or action of the 
trypanocidal antibody, since the infection ^ ith Trypanosoma 
lewisi in some instances was prolonged in the teat animals, 
although reproduction of the parasites ceased at the same time 
as it did in their controls* The author felt that, if both 
these suppositions were true, the administration of both sodium 
salicylate and benzene to trypanosome-infected animals should 
yield interesting results. Hence these substances i»ere fed to 
test animals of Series S and Series T, 
Series S. Six male rats averagirj® 162 gm, in weight were 
injected with 2,0 ml. of diluted blood containing approximately 
840,000 adult trypanosoiMs on September 11, 1948, The 4 test 
animals received 2 feedings per day. Forty-five milligrams 
of sodium salicylate dissolved in 1,0 ml, of distilled water 
was given per 100 gm. of rat weight in the morningj 0,3 ml, 
of benzene contained in 1,5 «1. of 12 per cent gum nrabic was 
given in the afternoon. The 2 controls received comparable 
amounts of distilled water and gum arable. 
The test rats (numbers 9S44, ^ 45, 9S46, and 9S47) died 
on the 20th, 9th| 10th, and 8th days of the infection, while 
their parasites were undergoing active division. One test 
rat (number 9S45) became moribund on the 7th day, making it 
Impossible to obtain a total leucocyte count at that time, and 
died on the 9th day before blood samples for trypanosome 
and total leucocyte counts could be taken. Blood smears for 
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this animal were obtained shortly after death. One of th© con­
trols (number 9S42) was completely refractive to infection} 
the other (number 9S43) developed a normal infection which was 
terminated by the 13th day. The latter was killed on the 14-th 
dayi but the experiment was continued until the 1 remaining 
teat animal (number $^ 44) died on the 20th day. 
Series fi. The benzene dosage used in Series S, of approx­
imately 0,2 ml, per 100 gm, of body weight, was selected be­
cause it corresponded to the benzene dosage used in the ben­
zene series, P, Q, and R, However, it was feared that this 
daily benzene dosage may have been too toxic when combined 
with 45 mgm. of sodium salicylate. Hence the benzene dosage 
for Series T was reduced to 0,1 ml, per 100 gm. 
Five male rats with an average weight of 28? gm, were 
inoculated with approximately 1,940,000 adult trypanosomes 
suspended in 2,0 ml, of diluted blood on May 11, 1949. The 
3 test animals were fed twice a day as in Series S, Benzene 
as well as sodium salicylate was given on the basis of daily 
rat weight, 0,1 ml, of benzene in 12 per cent gum arabic and 
45 mga, of sodium salicylate in distilled water being the dose 
for a 100 gm, rat. The 2 controls were fed only once s day, 
gum arabic being given on the basis of rat weight as in Series 
S, These 2 rats were also the controls for Series M, 
One test animal (number 9T93) died before data could be 
taken on the 3yd dayj the other 2 (numbers 9T94 and 9T95) were 
accidentally fatally injured on the 10th day. Therefore the 
controls (ntnalsers 9^ 91 and 9^ 92) v^ er© also killed on the 10th 
day and th® ©xperliient tepminated. Up to the time of death 
of the test animals, the test infections for Series T corres­
ponded very closely to the test infections for Series S, 
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The rmi data for all experimental series have heen assem­
bled in tabular fcfipm and will be fotmd in Appendices 1 through 
10, Eesults for all series receiving the same treatment have 
been combined and are here presented under the treatment in 
effect. 
Methyl Salicylate (Oil of Wintergreen) 
The first 3 raeti^ l salicylate series, Series A, B, and 
C| were of great value in perfecting the techniques to be used 
throughout subsequent experimental work. However, because of 
the limited nuMber ©f animals used and the extreme toxicity 
of methyl salicylate for the test rats, the results for these 
first series were inconclusive, nevertheless certain depar­
tures from the typical course of the Trvtaanosome lewisi infection 
occurred In the treated rats. First, the greatest numbers of 
parasites in the blood of test animals were recorded on the 5th 
to 10th day (av,, 7.2 day) while the greatest numbers in the 
blood of control animals were recorded on the 5th day. Second, 
although the average high parasite count for the test and con­
trol rats was practically the same (99,200 and 92,500, respec­
tively), 2 test rats (numbers 1B07 and 1C09) showed individual 
high trypanosome counts which were greater than those recorded 
for any of the controls, third, 3 test animals (numbers 1A02, 
1B07, and 1C09) developed a type of infection which differed 
from the control type. It was characterized by a steadily in­
creasing trypanosome population which failed to reach a definite 
peak density before death ©f the host occurred. Fourth, the 
parasites of 2 test rats (numbers 1B07 and 1C09) continued to 
reproduce on the 7th day of the infection, although trypano-
some reproduction had ceased in the controls by that time. The 
parasites of 2 others (numbers 1A02 and ICIO) relapsed into 
further multiplicative activity on the 10th day after having 
shown no evidence of multiplication on the 7th day. 
Results for Series D confirmed the above tendencies and 
furnished more conclusive evidence tlmt treatment of Trypano­
soma lewisi-infeeted rats with methyl salicylate altered the 
type of infection ??hich usually developed. The results for 
Series I) follow, 
pt 
One test animal (mraber 1D26) died on the 6th day of the 
infection before positive results became aT5parent} the 5 re­
maining test animals developed more severe infections than their 
controls. Whereas the trypanosoiae populations of the 2 con­
trols reached peaks of 35fOOO and 142,000 per cubic millimeter 
of blood on the 3rd and 7th days of the infection (av., 5,0 
day), the trypanosome poptilations of the 5 test aninffils reached 
greater densities at later times. The highest parasite counts 
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for th® t®st anlmls ranged from 322,500 to 550,000 and 
occurred "beti?een the 5th and the 15th day (av,, 10.4 day). 
The average high trypanosome eomit ^ as 429,000 for the test 
rats, 138,800 for their controls. 
All test animals died "before the full extent of the in­
fection under methyl salicylate treatment could be determined. 
Two test animals (nuiabers 1D22 and 1D25) succumbed on the 12th 
and 14th days at a time when the trypanosome populations were 
well above control levels and were still increasing. Only 3 
test animals showed a definite peak parasite population, and 
in all 3 the subsequent decline in numbers was much more gra­
dual than that typical of the controls. For example, the try­
panosome count for test rat number 1D23 at the peak of the in­
fection on the 15th day was 342,000 per cubic millimeter of 
blood, light days later, when control animals would have been 
free of the parasites, the trypanosome count for this animal 
was 250,000, Control blood samples were negative for trypan-
osoraes on the 19th day in 1 rat, on the 23rd day in the other. 
The results outlined above indicated that the feeding of 
methyl salicylate to test animals not only favored the develop­
ment of a more intense parasite population with s delayed peak 
in density but also tended to extend the infection beyond that 
encountered in non-treated animals. Figure 1 illustrates 
these points. In Figure 1, the numbers of trypanosomes in 
thousands per cubic millimeter of blood have been plotted for 
2 representative teat rets and for 1 representative control 
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rat of Series D. The 2 types of infection resulting from 
methyl salicylate treatment are shown in relation to a typical 
control infection. It should be noted that the trypanosome 
population of test rat niMfeer W25 increased at a uniform rate 
until the 5th day of the infection, continued to increase but 
at a less uniform rate from the 5th to the 11th day, and again 
iiKsreased at a uniforffl rate from the 11th to the 13th day, 
fhe rat died on the 14th day of the infection. 
It should also be noted that the parasites of test rat 
number 21^ 23 increased at a uniform rate between the 3r<3 and 
5th days of the infection and again between the 11th end 13th 
days. At other times the rate of increase was slowed down 
and twice, on the 11th day and again on the 19th day, sharp 
reductions in the trypanosome population occurred. These re­
ductions were insufficient to bring the infection to a close, 
and the rat died on the 24th day with a trypanosome population 
of 250,000. In contrast, the parasite population for the con­
trol rat increased until the 7th day, the rate of increase 
tapering off after the 5th day. By the 9th day of the infec­
tion a sharp reduction in the parasite population had occurred, 
and after this tii® the trypanosomes gradually decreased in 
number until they finally disappeared from the blood on the 
19th day. 
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Th« percentage of pirasites which were actually under­
going division was of great value in classifying a trypanosorae 
population as a reproducing population or as an adult popula­
tion. However, the actual number of dividing parasites varied 
so greatly from day to day that usually little significance 
could be attached to the percentage in itself. Nevertheless, 
it was interesting to note that, in many instances, increases 
in the percentage of division forms approximtely coincided 
with decreases in the rate of increase of the parasite popula­
tion or with reductions in the total number of trypanosomes. 
Such decreases in the rate of increase or in the total number 
of parasites usually preceded the increase in division forms 
by a short time. Figure 1 shows an increase in the percentage 
of division forms for test rat number W2^  (treated with methyl 
salicylate) which became evident during the period when th® 
trypanosome population ms increasing at a less than uniform 
rate and which extended into the second period of uniform in­
crease, Figure 1 also shows increases in the percentage of 
division forms for test rat number 1C23 immediately following 
the first sudden decrease in the trypanosome population and 
during th© time of the second sudden decrease. Saul and 
Becker (1949) noted similar increases in the percentage of 
dividing parasites for their sodium salicylate-treated, Trv-
Isilli-infected rats. 
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Methyl salleylste prolonged the reproductive phase of 
TrypanosoBia lewlst In all of the test animals. Dividing para­
sites were present in all tilood samples taken from these ani­
mals, reproduction persisting until the time of death on the 
6th, 8th, 9th, 12th, 14-th, and 24th days. In contrast, the 
hlood samples of control rats last showed division forms on 
the 3rd and t^h days. By the 7th day all control parasites 
had reached the adult stage. Figure 1 shows the percentages 
of division forms which were obtained for 2 representative 
test animals and 1 representative control of Series D. Where­
as parasite reproduction ceased in the control rat after the 
3rd day of the infection, parasite reproduction continued 
throughout the entire infection in the test rats. 
Figure 2 shows a portion of a stained "blood smear taken 
from test rat number 1D25 on the 13th day of the infection as 
the trypanosomes were Increasing at a uniform rate. (See 
Figure 1.) The parasites shown in Figure 2 are in the repro­
ductive stage of the infection, for dividing trypanosomes are 
present and size variation among the individual parasites is 
great. The 2 most common types of division forms are shown. 
Wear the upper right is a rosette of 8 small trypanosomes, 
Bosettes were formed when cytoplasmic division was retarded 
and the proger^ y from one trypanosome were temporarily held to­
gether, Such rosettes were Indicative of extremely active 
multiplication on the part of the parasites and were rarely 
seen in control infections after the 3rd or 5th day. Near the 
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lower left Is a large trypanosorae in which the blepharoplast 
has already divided, preparatory to longitudinal binary fis­
sion of the cytoplasm. 
Hemoglobin concentration 
Both test and control animals showed a reduction in the 
hemoglobin concentration of the blood as the trypanosome in­
fection progressed. The extent of this reduction was more 
pronounced in the more heavily infected methyl salicylate-
treated animals# The typical control picture consisted off 
(1) a gradual decrease in hemoglobin which began about the time 
parasites appeared in the blood stream and which reached the 
lowest point shortly after the peak of the infection and (2) 
a gradual increase back toward initial value as the parasites 
decreased in number, the Initial hemoglobin concentration not 
being regained until about the time the trypanosomes disappeared. 
The greatest reduction in either control rat as compared to 
the initial hemoglobin concentration was 17.6 per cent in rat 
number 1D21 on the 9th and 11th days, two and four days after 
the peak of the infection. In contrast, all test animals suf­
fered a more pronounced decrease in hemoglobin. This decrease 
began about the same time as the control decrease, but the 
test animals showed no tendency to regain initial hemoglobin 
concentration. Low concentrations represented decreases of 
41,4 to 76.5 per cent. It should be noted that the greatest 
decrease, a reduction from 17.0 gm, on the 0-day to 4,0 gm. 
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on th© 13th day, occurred in test rat number 1D25 vhlch, at 
the time of the lowest reading, harbored a trypanosome popu­
lation of 550>000 per cubic milliffleter of blood (See Figure 
1). 
Figure 1 shows hemoglobin curves for 2 representative 
test rats and for 1 representative control of Series D, It 
will be noted that the extent of the hemoglobin reduction was 
much greater in the test rats than in their control and that 
in all 3 I'ats a direct relationship seemed to exist between 
the density of the trypanosome population and the extent of 
the hemoglobin reduction, 
fetal leucocyte count 
Total leucocyte counts were not obtained for any of th© 
animals in the methyl salicylate treatment category. 
The percentages of the various types of leucocytes, as 
shown by the differential counts, fluctuated so greatly from 
day to day in both test and control animals that it was dif­
ficult to determine th© effect, if any, of methyl salicylate 
treatment. It was felt that any decided deviations from 
norml would be brought out by the average picture. Conse­
quently it TOs necessary to define the normal differential 
leucocyte picture for the Ustar A rats used in this investi­
gation, Th© compiled data for the 0-day for all rats of all 
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©xperlmental series Included 91 differential counts. These 
represented the differential leucocyte picture prior to the 
ln;Jeetion of trypanosomes or to the administration of test sub­
stances, From these 0-day data the average normal percentage 
and the range in normal percentages were calculated for each 
type of leucocyte. The average percentage fend the rai^ e in 
percentages for each type of leucocyte were then calculated 
for all differential counts on the methyl salicylate-treated 
animals. Similar data ^ ere assembled for the methyl salicy­
late controls. Table II shoi9s the average percentages and the 
range in percentages for the various leucocytes of the 6 test 
animals and of the 2 control anisals of Series D, The normal 
figures i?ere added for comparison. 
fable II 
Differential Leucocyte Picture for Bats of 
Series D, Treated with Methyl v^ alicylat® 
f " kveragey ' t ' ' ' Range - ^  
oeii lype Control Testi Iformal Control Test 
Mononuclear i 72.8 76,9 75.9« 39.5-92.0 58.5-87.0 45,0-92.0 
J J 
Neutrophil s 26,6 21.8 22.8s 7.5-59.5 12,0-39.0 6,0-54,5 
t : 
Eosinophil I 0.4 0.6 0,4? 0.0- 1.0 0.0- 2.0 0,0- 2.0 
s s 
Basophil i 0,2 0,7 0.78 0.0- 2.0 0.0- 2,0 0,0- 2.5 
! _| 
The above data show a slight increase in mononuclear leu­
cocytes, with a corresponding decrease in neutrophils, for both 
test and control animals as compared td the normal incidence of 
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these cells. Test and control animals also developed a slight 
"basophilia. The slight eosinophilia suggested by the average 
control figure ms due to a higher than normal incidence of 
eosinophils in control rat nmher 1D21. 
Agglntimtion 
In making trypanosome counts on diluted blood, it was 
noted that the parasites of control aniaals tended to group 
together to form agglomerations about the 7th day of the infec­
tion. After the appearance of such agglomerations of trypano-
soraes, the parasite populations of control rats of Series I) 
(and of all other series) rapidly decreased. No agglomera­
tions of trypanosomes were noted at ai^  time in the diluted 
blood of methyl salicylate-treated rats. 
The percentage of nucleated erythrocytes was occasionally 
estimated for methyl salicylate-treated rats and their controls. 
Excessive increases in nucleated red cells occurred only ^ hen 
the trypanosome population remained higher than normal for 
long periods of time, as In test rat number ljD23 (Figure 1). 
Httcleated red cells for this animal increased from 3.5 per 
cent on the 9th day of the Infection to 49.0 per cent on the 
21st day. The norml percentage of nucleated red cells for 
non-infected animals ranged from 0.0 to 4.5 per cent. 
MetJQrl salicylate-treated rats showed a tendency tot^ ard 
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®xe®sslve Taleedlng from the clipped tall after approximately 
5 days of treatment* Won-treated rats failed to shovs this 
tendeney. 
Five of the 6 test animals of Series D lost between 14 
and 20 per eent (av,, l6 per cent) of their original weight 
within the first 10 days of treatment. The only test rat, 
ahle to maintain closely its original weight for the entire 
length of time treatment was given, was test rat number 1D23 
which developed the most extended trypanosome infection (See 
Figm»e 1), Control rats maintained their original weight, or 
gained, durir^  the infeetion. 
Other symptoms, noted for the methyl salicylate-treated 
rats and not for their controls, were nervousness as the treat­
ment progressed, and paleness of the mouth, tongue, ears, eyes, 
feet, and tail as the hemoglobin concentration of the blood 
decreased. Test rat number ID24 developed a paralysis of the 
hind legs on the 8th day of the infection, shortly before death. 
Ill 6 test animals of Series D died between the 6th and the 24th 
day of treatment, the average time of death being the 12th day, 
lo autopsies were performed, since the animals had been dead 
for some time befer® they were found. 
Acetylsalicylic Acid (Aspirin) 
Eesults for Series F, G, and H in which acetylsalicyllc 
acid was the test substance were very similar to the results 
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otJtained with methyl salieylate. Results for Series F, 0, 
and H were so comparable that data for all 3 series were com­
piled and are presented helow, 
fotal niimber of trypanesoBies 
Treatment with aeetylsalieylic acid favored the develop­
ment of a more severe Trypanosoma lewisi infection in the 
treated rats. Usntlly a greater noaber of parasites was pre­
sent in the blood of the test rats, and the peak density of 
the parasite popnlation occurred at a later time. The greatest 
nnmbers of parasites recorded for the 7 test animals ranged 
from 187,500 to 1,240,000 (av., 422,100) per cubic millimeter 
of blood. These high points were reached between the 7th and 
l6th days (av,, 11.1 day). In contrast the greatest numbers 
of parasites recorded for the 5 control rats ranged from 
50,000 to 272,500 (av., 143,000) per cubic millimeter of blood 
and were reached between the 5th and the 9th days (av., 7-0 
day). 
Four of the 7 test animals died at the height of the in­
fection, but it was possible to study the length of the in­
fection in the 3 which survived, A few parasites persisted 
in the blood of all 3 of these test animals on the 30th day 
of the infection. Two of them were not completely free of 
the trypanosomes until the 37th and 39th days. All control 
rats were completely free of the psrasites by the 30th day. 
The results, described above, indicated that treatment 
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with acetylsalieylic acid not only increased the density of 
the trypanosome population and delayed the time of the peak 
of the infection in the test rats but also tended to prolong 
slightly the life of the imrasites in the hlood stream of the 
test animals. 
Figure 3 illustrates these observations for 2 represen­
tative test rats and for 1 control of Series H, The control 
rat (nuaber 2H66) was selected for plotting because this ani­
mal developed the most intense control infection encountered 
in the entire investigation (272,500 trypanosoraes per cubic 
millimeter of blood at the time of the peak of the infection). 
The 2 general types of infection which resulted from treat­
ment with acetylsalicylic acid are shown. The infection in 
test rat number 2H70 ^ as characterized by a uniform increase 
in the trypanosome population from the 7th day, when the 
blood infection was established, until the 14-th day, when the 
animal died. The infection in test rat number 2H71 was char­
acterized by an approximately uniform increase in the trypan­
osome population from the 5th day, when the blood infection 
was established, until the 7th day; a retarded rate of in­
crease between the 7th and 11th daysf a peak on the 11th day; 
and a gradual reduction in the parasite population from th© 
time of the peak until the blood was negative for trypanosomes 
on the 39th day. This reduction was very gradual after the 
27th day. 
Trypanosomes of the control rat increased at a uniform 
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rate for 2 days after the hlood Infection was established, 
reached a peak concentration on the 7th day, and hetiifeen the 
7th and 19th day disappeared from the hlood uhlle 2 sharp 
decreases in their nofflher took place. It will be noted that 
althot^ h the trypanosome population at the peak of the Infec­
tion 'Was greater for the control rat than for test rat nuaiher 
2H71, the reduction In the parasite population which followed 
the peak was much sharper for the control, and less tiiae was 
required for the trypanosomes to disappear from the blood 
stream. 
Daily feeding of acetylsallcyllc acid to the test animals 
had a pronounced effect on the reproductive activity of their 
parasites, fhe raultipllcstive phase was prolonged in all of 
the test animals, for those animals which died, reproducing 
parasites were found until the time of death on the 8th, 12th, 
14th, and l5th days of the infection. For those animals which 
lived, reproducing parasites were found as long as sufficient 
numbers remained to support an accurate determination of the 
percentage of division forms. Division forms persisted as 
late as the BOth day of the infection in 1 test animal (num­
ber 2615). t^ no time after the parasites became established 
in the blood stream of the test rats could the trypanosome 
population be eharacterized as adult. Conversely, all con­
trol infections had progressed to the adult stage by the 11th 
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flay, no flivlsion having t)een fouini after the 9th day. 
In Figure 3 the percentage of division forms nas plotted 
for 2 representative test rats and 1 control of Series H, 
It will fee noted that, whereas dividing parasites disappeared 
from the Wood of the control rat after the 7th day of the 
infection, dividing parasites i»ere present in the blood of 
feoth test rats for as long as the trymnosomes were present 
in sttfficient nnnhers to make a pereentage determination pos­
sible. Both test rats showed an increase in the percentage 
of dividing parasites between the 7th and the 9th day of the 
infection. In test rat nomber 2H71 an increase in the per­
eentage of dividing parasites occurred at about the time of 
the first reduction in total number and again as the infec­
tion was comii^  to a close. 
Figures 4 and 5 show portions of stained blood smears 
taken from test rat number 2G16 and from control rat number 
2G14 on the 14th day of the infection. At the time the blood 
samples were taken the test rat harbored 1,240,000 trypano-
somes per cubic millimeter of blood, the control rat, 37,500, 
It will be noted that, whereas the control parasites in 
Figure 5 have reached the adult stage of the infection and 
show but little variation in size, the test parasites in 
Figure 4 are in the multiplicative stage of the infection and 
show much variation in size, Iiocated near the center of the 
field in Figure 4 is a large dividing trypanosome in which 
the blepharoplast is divided, and the beginning of a second 
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Fig. 4, Mult it) lying Trypanosome Popula­
tion in Blood of Test Rat Number 
2G16, Treated with Acetylsalicylic 
Acid, 14th Day of the Infection 
(x900). 
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Fig, 5. Adult TryT:>anosomes in Blood of 
Untreated Rat Num'ber 2G14, 14th 
Day of the Infection (x900). 
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flagelltm projects from th« sell isemljrane anterior to the 
lower half of the divided blepharoplast. Figures 4 and 5 also 
suggest the es:istence of a relationship between the size of 
the parasite population and the total number of erythrocytes. 
Hemoglobin concentration 
Changes in the hemoglobin concentration of the blood 
seemed to be directly associated -with the density of the try-
panosome population. While both test and control animals 
showed ® reduction in hemoglobin which coincided with th® cir­
culatory phase of the infection, this reduction was much more 
pronounced in the more heavily parasitized, acetylsalicylic 
acid-treated animals, I&spw test hemoglobin concentrations were 
reached between the 7tH and the 21st day of the infection 
and represented reductions of 43.5 to 70,3 per cent, as com«^  
pared to the initial test hemoglobin concentrations. The most 
pronounced reduction occurred in test rat number 2H70 in which 
the hemoglobin concentration was reduced from 14,5 gm. per 100 
cc, of blood on the 0-day to 4,3 gm. on the 13th day. (See 
Figure 3«) As this decrease in hemoglobin was taking place, 
the trypanosome poT5Ulation increased from zero to 475>000 
parasites per cubic millimeter of blood. Iiow control hemo­
globin concentrations were reached between the 5th and the 7th 
days of the infection and represented reductions of 13.5 to 
27.5 P^ r cent as compared to the initial control hemoglobin 
concentrations. 
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fotir of the test animals died at the time of the greatest 
reduction in hemoglobin. Th® 3 which lived until their para­
sites beesme mmoh reduced in number showed a tendency to re­
gain initial hemoglobin concentration with the disappearance 
of the trypanosomes from their blood stream. This was also 
true for the controls. 
Figure 3 clearly shows the close relationship which ex­
isted between the hemoglobin concentration of the blood and 
the density of the trypanosome population. The periods of 
greatest reduction in hemoglobin roughly coincided with per­
iods of intense blood infection in all 3 rats, control as well 
as test. Figure 3 also shows the tendency to regain initial 
heiBoglobin value as the parasites declined in number. This 
was as true for test rat number 2H71 as it was for the control 
and occurred in spite of the continued daily administration 
of acetylsalicylic acid to the test animal. 
Total leucocyte counts were made for rats of Series H, 
Chaises in these counts seemed to be rather closely associated 
with the trypanosome infection. The data revealed that the 
leucocyte pattern ^ as essentially the same both for animals 
treated with acetylsalicylic acid and for their controls, with 
the exceDtion of control rat number 2H65 and of test rat num­
ber 2H70, Typically, a reduction in the total number of white 
blood cells per cubic millimeter of blood accompanied the 
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IHTOSIOH of th® circulatory system hy the parasites. This re­
duction occurred about the 3rd or the 5th day of the infec­
tion and ranged from 4,8 to 26,7 per cent in the test rats, 
and from 2,6 to 63.5 per cent in the control rats. The ini­
tial reduction in leucocytes ^ as followed by an increase which 
paralleled the Increase in circulating trypanosomes. The 
white cell count had regained Its 0-day value by the approxi­
mate time of the peak of the infection. Thereafter, the num­
ber of white cells continued to Increase gradually for a var­
iable length of time and then remained high, showing no def­
inite tendency to return to initial value until after the 
termination of the infection. The highest leucocyte counts 
represented 100 to 200 per cent increases over the number pre­
sent at the beginning of the experiment. 
Control rat number 2H65 was an exception to the general 
rule outlined above in that, while there was a decrease in the 
total leucocyte count of 27.6 per cent by the 9th day, this 
decrease was more gradual than that described for other rats. 
The slight increase in leucocytes which followed was insuffi­
cient to bring the total count up to initial value. Test rat 
number 2H70 was also an exception. It developed the most 
severe infection and died within a few hours after 475f000 
parasites were recorded on th© 13th day (See Figure 3). This 
animal showed a 26,7 per cent decrease in white cells on the 
3rd day of the Infection and an Increase to 22,2 per cent 
above normal on the 5th day at the time trypanosomes first 
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appeared in the blood stream. From this point above normal, 
the leucocyte count gradually declined to 1,500 cells on the 
13th day. 
The data for all the Individual differential leucocyte 
counts of the acetylsalicyllc acid series were condensed as 
they -were for Series D, treated with methyl salicylate. Table 
III shows the average percentages and the range in percentages 
for the various leucocytes of the 7 test and 5 control rats of 
Series P, 6, and H. The normal figures were added for com­
parison. 
Table III 
Differential Leucocyte Picture for Rats of Series F, 
0, and H, Treated with Acetylsalicylic Acid 
Cell Type 1 Average - % i 1 formal Control Tests 
Range - ^  
Normal Control Test 
Mononuclear s 72.B 
1 
1 26.6 
f 
78.0 74.55 39.5-92.0 54.0-90.5 40.5-93.0 
neutrophil 21.5 24, 81 
t 
0.3« 
7.5-59.5 9.0-45.5 6.0-59.0 
Eosinophil 
i 
t 0.4 0.2 0.0— 1.0 0.0— 1.0 0.0— 2.0 
Basophil 1 0.2 
s 
0.3 0.31 
1 
0.0- 2.0 0.0- 2.5 0.0- 2.5 
Both test and control aniiaals showed a slight increase in 
Mononuclear leucocytes and a slight decrease in neutrophils 
after they were infected with Trypanosoma lewisi. Three of the 
B7-
test aniasals and 4 of the controls showed a slight d«creas« 
in eosinophils as compared to the nors®!. Two of the test 
animals (nnutoers 2170 and 2II72) developed a slight eosino-
philia, and the saiae aniiaals were responsitjle for the higher 
average ineidenoe of basophils shoi?n in Table HI. All but 
one control aniaml also showd a tendency toward basophilia. 
Parasites of control aniimls were seen adhering to one 
another in Hayem's solmtion between the 9th and the 17th days 
of the infection. In cmtrol rat nuiaber 2H66, the adult try-
panoaoraes of th® aggloaierations were so firmly held together 
on the 17th day that the masses reuained intact on the stained 
blood smears, fferasites of animals which received daily feed­
ing of acetylsalicylic acid were never seen adhering to one 
another, 
Lysed reaimnts of adult trypanosoaes were noted in the 
stained blood of control rat number 2614 on the 7th day of 
the Infectioni at about the time of the first decrease In the 
parasite population. Similar lysed remnants of trypanosomes 
were noted In th® stained blood of test rat number 2015 on 
the 7th day of the infection, at about the time the j^ rasite 
population ceased to increase at a uniform rate. In this 
animal a aarked increase in the percentage of dividing 
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trypanesomas oecwrred shortly after the lysed trypanosomes 
were first noted and persisted during the period of the slower 
rate of increase, lysis was also noted in the "blood of test 
rat niMljer 2Gl6 on the 7th and 10th days of the infection. 
Again it was accoraimnied "both lay a slowing down in the rate 
at which the trypanosome population increased and "by an in­
crease in the percentage of dividing parasites. 
An increased incidence of nucleated erythrocytes was 
noted only when the trypanosome population remained higher 
than normal for long periods of time. Rats which were treated 
with acetylsalieylic acid showed a tendency to bleed excessive­
ly from the clipped tail, this tendency beir^  especially pro­
nounced in test rat number 2H70. Non-treated rats showed no 
evidence of such a tendency. 
The 4 test rats which died maintained their original 
weight until shortly before the time of death in spite of 
heavy trypanosome populations. The 3 test animals which over­
came the infection after an extended length of time and which 
consequently received acetylsalicylic acid for an extended 
period of time gained weight at approximately the same rate 
as their non-treated controls. 
Other symptoms which appeared in the treated rats and not 
in their controls were lack of thriftinessj paleness of the 
ears, eyes and tail as anemia became pronounced; and a ten­
dency to hemorrhage from the nose at the time of death. Four 
of the 7 test animals died between the 8th and the I5th day 
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®f the infection, the average tiae of death being the 12th 
day» An antopsy, performed on 1 of the test rats which showed 
nasal hemorrhage at the time of death (test rat number 2016), 
revealed large hemorrhagic areas in the lungs and pale spots 
on the liver, 
Ithyl Alcohol 
It was stated previously that etl^ l alcohol was used as 
the solvent for acetylsalicylic acid in Series F and Series 
6 and therefore was fed to the control animals of those series. 
In viev? of the extensive literature concerning the effect of 
alcohol on iiraaunity, it was thought advisable to set up one 
series in which alcohol was the test substance. This was the 
ease for Series I which included 3 test animals, given daily 
feeding of 35 per cent ethyl alcohol, and 3 control animals, 
given dally feeding of 12 per cent gum arable. Results for 
Series 1 follow. 
fatal, M.. 
Data for the time of the peak concentration of parasites 
in the blood stream and for the intensity and length of the 
infection were practically the same for both test and control 
animals. The peak of the trypanosome population In the ethyl 
alcohol-treated rats occurred between the 5th and the 9th day 
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of the Infeetion <aT», 7.7 day)*. The peak of the trypanosonie 
poptilstion in the noii-<-treated control rats also occurred be­
tween the 5th and the 9th day (a'V,, 7.0 day). The number of 
parasites present at the time of the peak of the infection 
ranged from 107,500 to 152,500 (av,, 136,700) per cubic milli-
raeter of blood for the test rats, from 125,000 to 272,500 
(aT., 193,300) per cubic millimeter for their controls. The 
infeetion was terminated in the test animals between the 19th 
and 25th day (aT., 21,7 day) and wa« terminated in the control 
animals between the I5th and 29th day (av,, 21,0 day). 
Figure 6 shows the course of the trypanosome infection 
for 1 test and 1 control rat of Series I, It will be noted 
that, although the imrasite population in the test rat was 
much smaller than the parasite population in the control, 
there is a striking similarity between the slope of the 2 
curves, both as the parasites were increasing and as they were 
decreasing in number. Also, It should be noted that both in­
fections were terminated on the 19th day, 
ffll'Seyitilff, 9.1 
The extent of the multiplicative phase of the trypanosome 
•Data for test rat number 3X68, which had 107,500 trypan-
osomes per cubic millimeter of blooa on the 9th day. actually 
showed a higher parasite count of 110,000 on the 13'fch day. 
However, heavy clumping of the trypanosomes on the 13th day 
made it exceedingly difficult to get an accurate parasite count. 
This fact, coupled with the fact that the parasites had reached 
the adult stage by the 11th day, led the author to believe the 
9th day to be the time of the true peak of the infection. 
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infeetlon, as shown toy the percentage of division forms and 
th® pr©s«n©® UP absence of size variation, was unaffected by 
treatjaent with ethyl alcohol. Division foras were last seen 
in the taloed of test rats on the 5th and 9th days (av,, 7.7 
day)t They were last seen in control rats on the 5th, 7th, 
and 9th days (av., 7*0 day). All infections in both groups 
of animls had reached the adult stage by the 11th day. Fi­
gure 6 shows division form curves for 1 test and for 1 control 
rat of Series I, The 2 curves are practically identical. 
The hemoglobin concentration of the blood was reduced 
during the time of the circulatory phase of the infection in 
both test and control rats and seemed in no way affected by 
the dally feeding of ethyl alcohol (See Figure 6), In fact, 
the greatest reduction as compared to the Initial concentra­
tion occurred in a control rat. Test animals showed decreas­
es ranging from 15,3 to 16,7 per cent? control animals showed 
decreases ranging from 13,8 to 27.6 per cent. The typical 
swing back toward initial hemoglobin concentration, described 
for other groups of animals, was in evidence as the trypano-
somes disappeared from the blood stream. The recovery picture 
is shown in Figure 6, 
Total leucocyte count 
Total leucocyte counts both for animals treated with 
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©tfeyl alcohol and for their controls followed the typical 
pattern descrihed pre-rionsly for the methyl salicylate and 
aeetylsalicylic acid series. There was a reduction in the 
nraaher of white hlood cells by the 3rd or 5th day. This re­
duction ranged from 9,2 to 10«9 per cent in the test rats, 
from 2,6 to 63.5 per cent In the control rats. A gradual in­
crease in leucocytes followed, the initial number being re­
gained at approximately th© time of the peak of the infection. 
This upward trend in total leucocytes continued to points 
33.^  to 182,2 per cent above Initial counts as the parasites 
were disappearing from the circulation. Higher than normal 
numbers of leucocytes persisted until the trypanosomes had 
disappeared or were much reduced in numbers. 
There were 2 exceptions to this general rule. The leuco­
cyte pattern for control rat number 3165 has been nreviously 
described under the code number 2II65, since this animal served 
as a common control for Series H, treated with acetylsalicylic 
acid, and for Series I, treated with ethyl alcohol. This rat 
showed an initial decrease in the leucocyte count of 27.6 per 
cent, but the decrease was delayed until the 9th day when the 
trypanosomes were already declining in number and was followed 
by only a slight tendency to return to normal. The white cell 
count was 6.0 per cent below Initial value when the infection 
was terminated. Test rat number 316? was the second exception 
to the general rule. This animal showed no initial reduction 
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In the total nomljer of leucocytes. Instead, the number of 
white cells gradually Imsreased -with minor fluctuations from 
7|100 per cubic millimeter on the 0-day to l6,600 on the 9th 
day, a 57»2 per cent increase. Except for the absence of an 
initial reduction in leucocytes, the leucocyte pattern for 
test rat number 31^ 7 siiillar to the usual pattern. 
Figure 7 shows the leucocyte curves for 1 test and for 1 
control rat of Series 1, Both animals developed a slight leu-
cocytosis as the infection progressed. 
The differential leucocyte counts for all animals of 
Series I were condensed and are sho«n in Table IV in relation 
to the condensed normal 0-day counts. 
Table IV 
Blfferential l«eucoeyte Picture for Rats of 
Series 1, Treated with Ithyl Alcohol 
' '(*^ 1% * ' Average i '' Range - ^  
ceix Type Control Testi Hormal Control Test 
t t 
Mononuclear i 72,8 75.7 79.2i 39.5-92,0 58.5-87,0 60,0-92,0 
s : 
Weutrophil t 26,6 23.7 19,7i 7.5-59.5 12,0-39.0 7.5-38.0 
s s 
Eosinophil I 0.4 0.3 0.4» 0.0- 1,0 0,0- 1,0 0,0-2,5 
t t 
Basophil I 0,2 0,3 0,7l 0,0- 2.0 0,0- 2,5 0,0- 2,5 
I I 
fable W shows that there ms little difference between the 
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differential l«ueocyt® patterns of the treated and non-treated 
rats. However, both varied slightly from the normal leuco­
cyte pattern. Control animals as well as test showed a ten­
dency toward an increase in mononuclear leucocytes and a de­
crease in neutrophils, fhis tendency was noted previously in 
other trypanosome-infected rats. The test animals showed a 
normal incidence of eosinophils| the controls showed a slightly 
!>elow normal incidence of eosinophils. Both test and control 
rats developed a slight liasophilia. The percentages of mono­
nuclear leucocytes are shown in Figure 7 for 1 test and for 1 
control rat of Series I. 
It has heen stated that the presence of a strong trypan-
osome-agglutinating factor in the blood of test rat number 
3168, treated with ethyl alcohol, at times made it exceedingly 
difficult to obtain an accurate i»rasite count. This factor 
was not limited to the one animal but was present to some de­
gree in all rats of Series I, test as well as control, between 
the 7th and the 19th days of the infection. Clumps of adult 
parasites were observed on stained blood smears taken on the 
17th day of the infection from control rat number 3X66 and 
from test rats number 3167 and 3X68, Figure 8 shows an 
agi|l@merati0n of 17 adult parasites as it appeared on one of 
th# stained blood smears for test rat number 3X67. It will 
be noted that the field is entirely free of trypanosomes 
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Fig, 8. Agglutinated Mass of Adult Try-
panosomes in Blood of Test Rat 
Number 3167? Treated iwith Ethyl 
Alcohol, 17th Day of the Infection (x900). 
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except for those Included in the agglutinated mass. 
Other observations 
Stained blood smears for test rat number 3168, treated 
with ethyl alcohol, sho"wed raaccr lysed trypanosomes 2 days 
after the peak of the infection. Agglutination was first 
noted for this animal at approximately the same time. The 
percentage of nucleated red cells for the test rats of Series 
1 at no time exceeded the percentage recorded for normal, non-
infected and non-treated rats. Animals which received ethyl 
alcohol daily showed no physical symptoms of the treatment. 
They gained weight at the normal rate and showed no tendency 
to bleed excessively from the clipped tail. There were no 
deaths among the test rats, 
Para-aminosallcylic Acid 
Mra-aminosalicyllc acid was the test substance for Series 
J, The 1 control and 2 test animals of this series seemed to 
possess unusually high natural resistance to Trvpanososm 
lifwlsi infection, Besults were essentially negative. 
Total number of trypanosomes 
Bats treated with para-arainosallcylic acid developed try-
panosome Infections which were similar to control infections. 
In 1 test rat the greatest number of parasites recorded was 
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5,000 per eublc milliiiettr of blood on the 3rd day. In the 
other th# greatest nim^ er was 92,500 on the 5th day. In the 
control rat the development of the circulatory phase of the 
infection was delayed. Only a feu parasites were observed 
in hlood samples of this animal before the 7th day, and the 
greatest nuaher recorded was 20,000 on the 10th day. 
Little significance can be attached to the peak trypano-
some population of 92,500 in 1 test rat. Although this num­
ber was greater than the 20,000 parasites recorded for the 
control, it was lower than most of the peak control readings 
recorded in this investigation arwa occurred at the ususl con­
trol time. 
Para-aminosalicylic add showed no tendency to extend the 
infection in the treated rats, Test infections were termin­
ated by the 7th and 10th days. The control rat continued to 
harbor a decreasing number of trypanosomes on the 13th day. 
The length of the multiplicative period of the parasites 
was unaffected by para-aminosalicylic acid treatment. No 
division forms were seen after the 5th day in the stained 
blood of test animals, and all test parasites were adult by 
the 7th day. Control parasites continued to reproduce through 
the 7th day but were adult by the 10th day. 
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Heaoglo'bin coneeptratlcia 
The hemoglotiln oonceatretlon of the blood was reduced 
somewhat In "both test and control animals, hut this reduction 
was more pronounced in the control, fhe lowest hemoglobin 
readings for the aniiaals treated with para-aminosalicylic 
acid represented reductions of 12.5 and 15 per cent. The con­
trol low reading represented a reduction of 20.2 per cent. 
Test rat number 4J19 was the only animal of this series which 
showed the hemoglobin pattern encountered so frequently in 
this iiwestigatlonj i.e., reduction during the circulatory 
phase of the trypanosome infection followed by a return to 
normal with the termination of the infection. The lowest hemo­
globin wlue for the other test animal was recorded on the 
13th day, 6 days after the termination of the infection. 
The lowest hemoglobin value for the control was also recorded 
on the 13th day. However, this animal might have shown a 
tendency to regain initial hemoglobin concentration had it 
been observed until the end of the Infection. 
Total leucocyte counts were not obtained for any of the 
animals of Series J, treated with para-aminosalicylic acid. 
differential leucocyte count 
Table T shows the average differential leucocyte picture 
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for th® 3 animals of Series 4" as compared to the average dif­
ferential leucocyte picture for all animals prior to treatment, 
Taljle T 
Differential lieucocyte Picture for Rats of Series J, 
Treated with Para-aminosalicylic Acid 
Cell * '' Average' - ' t ' ' Range - ^  
, T?at 
Mononuclear i 72,8 71.7 75.7s 39.5-92.0 48.0-79.5 66.0-89.5 
I t 
leutrophil i 26.6 27.3 23.5i 7.5-59.5 19.5-51.0 9.5-34.0 
Eosinophil t 0.4 0.7 0.28 0.0- 1.0 0.0- 1.5 0.0- 1.0 
I t 
Basophil s 0.2 0.4 0.6t 0.0- 2.0 0.0- 1.0 0.0- 2,5 
1 ! 
Too much significance cannot be attached to the above data 
because of the small number of differential counts involved. 
However, the test animals showd a slight tendency toi?ard an 
increased number of mononuclear leucocytes and a decreased 
number of neutrophils as compared to the control and to the 
normal, non-infected and non-treated animals. One test rat 
(number 4J19) showed a decreased number of eosinophils and 
an increased number of basophils as compared to the normal. 
The control animal showed both s slight eosinophilia and a 
slight basophilia. 
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Agglutination 
The parasites of para-aminosalieylic acid-treated rats, 
as well as of their no»»treated control, appeared to adhere 
to one another in aggl<Merations between the 5th and the 13th 
day of the infection. Aggloaerations of adult trypanosomes 
were observed on the stained IJIOCMI smears of test rat number 
4J18 on the 5th day, as the infection was coming to an end. 
fhe percentage of nucleated erythrocytes recorded for 
the test rats of Series J at no time exceeded the percentage 
recorded for normal rats. The 2 test animals were apparently 
unaffected physically by dally treatment with para-amlnosa-
licylic acid, for they gained weight at the normal rate, showed 
no tendency toward excessive bleeding, and displayed no evi­
dence of anemia. Both survived. 
Phenyl Salicylate (Salol) 
©ally administration of phenyl salicylate to rats Infected 
Trvnanosom lewis1 altered the type of infection which 
developed in the treated rats. Besults were very similar to 
those obtained with methyl salicylate and acetylsallcyllo 
acid. 
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Daily feeding of phenyl salicylate resulted in more 
severe trypanosome infections in the test rats. Parasite 
populations of treated animals reached greater densities at 
later times, fhe greatest numbers of parasites recorded for 
the 6 test rats ranged from 167,500 to 597,500 (av., 34-3,800) 
per cubic iiilliraeter of blood, fhe greatest numbers for the 
six control rats ranged ftpom 105,000 to 205,000 (av., 130,000). 
fhe peak density of trypanosomes for the test animals was 
reached between the 9th and the 13th day (av,, 11,0 day), 
fhe peak density for the controls was reached between the 
5th and the 7th day (av., 5»7 day), fwo of the 6 test rats 
died when the trypanosome population was at its highest, fhe 
remaining 4 test rats lived for some time after the peak of 
the infection, but in 3 of them the reduction in total numbers 
of parasites which followed the peak was much more gradual 
than that characteristic for the controls. 
freatment with phei^ yl salicylate tended to prolong the 
tryimnosome infection in the test rats. Death of 4 of the 
test animals between the 12th and the 21st day prevented the 
determination of the full extent of the infection in these 
animals, At the time of death, however, all 4 animals har­
bored more trypanosomes than were reccjfded for arqr control 
animal at the peak of the infection. fwo of the test rats 
(numbers 15IC81 and 5l'88) lived until the infection was 
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termlnated on the 23rd and 24th days. In contrast, all con­
trol infections were terminated hy the 15th or 17th day (av., 
16.3 day). 
Figore 9 shows 2 representati'^ e test Infections and 2 
representative control infections of Series K. It should be 
noted that, althot3«h the blood infection was established on 
the 3rd day and the trypanosome popnlation at the time of the 
peak was approximately the same both for test rat number 5K81 
and for control rat nomber 5K73, the test infection differed 
from the control infection in several respects. The peak of the 
infection occtirred two days later in the test rat; the reduc­
tion in the parasite population which followed the peak was 
much more gradual in the test animalf and the infection lasted 
6 days longer in the test animal. In test rat number 5K79 the 
blood infection was also established on the 3rd day, but the 
peak of the infection was delayed until the 11th day and the 
2 sharp reductions in the parasite population which followed 
the peak were insufficient to remove the trypanosomes before 
the animal died on the 19th day. 
Percentage of division forms 
Phenyl salicylate also tended to extend the reproductive 
phase of the infection. Division forms were present and para­
site size was highly variable in all test rats for as long as 
trypanosomes were present in sufficient numbers to obtain this 
information. Division forms were seen in the blood of 3 test 
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pats on th® 19th iay of the infection. The blood of control 
aniiials, on the other hand, showed no dividing parasites after 
the 5th day, &11 control parasites were adult in size by the 
7th or 9th day (av,, 7,7 day). Figure 9 Illustrates the dif­
ferences between the reproductive activity of the trypanosomes 
of the test rats and the reproductive activity of the trypano­
somes of the control rats. In test rat number 5KP1, three 
noticeable Increases In the percentage of division forms 
occupred as the trypanosome population was declining. The 
greatest increase was noted on the 19th day as the infection 
was rapidly coming to a close, A noticeable increase in the 
percentage of division forms also occurred in test rat number 
51«88, shown 
Henoglobin concentration 
The hemoglobin concentration of the blood of both test 
and control animals was reduced below initial value during the 
circulatory phase of the infection. The extent of this reduc­
tion in hemoglobin seemed to be definitely correlated with 
the intensity of the trypanosome infection. The reduction 
was more sever© la the phenyl sallcylate-treated rats (see 
figures 9 and 10). 
As the number of parasites increased the hemoglobin con­
tent of the blood decreased, the latter tending to be more 
gradual and hence tending to reach the lowest concentration 
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2 to 6 days after the peak of the Infeetlon. Thus the 2 
test rats (nualjers and 5W0) which died before a definite 
peak density of parasites was reached also died before a 
definite lew coneentration of hemoglobin was attained. At 
the time of death on the 12th and l^ th days, these animals 
had already suffered a 52 to 57 per cent reduction in hemo­
globin. The 2 test rats (numbers 5K79 and 5K80) which lived 
until after a peak concentration of parasites was recorded 
but died with the trypanosome population far above control 
level, each showed a 75»8 per cent reduction in hemoglobin. 
At the time of death on the 19th and 21st days, these animals 
possessed only 4,0 ga, of hemoglobin per 100 cc. of blood. 
The remaining 2 test rats (numbers 5K81 and SISB) and all 6 
controls lived until the infection was terminated and showed 
a tendency to regain normal hemoglobin values as the parasites 
disappeared from the blood stream, (See Figures 9 and 10), 
The low test hemoglobin readings for the survivors represented 
reductions of 42,4 and 54,0 per cent. The low control hemo­
globin readings represented reductions of 16,7 to 29,1 per 
cent. 
It has been stated that the severity of the reduction in 
hemoglobin in trypinosome-infected rats seemed definitely cor­
related with the density of the trypanosome population. There­
fore a greater reduction in hemoglobin was to be expected in 
the more highly parasitized phenyl salicylate-treated rats. 
This point was emphasized by the data for test rat number 5l'88, 
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Parasltes did not reach the "blood stream of this animal until 
th© 7th day of th® infeetion* Figure 10 shows thst the hemo­
globin concentration of the Mood of this animal was not 
appreelatily reduced below initial value until the 9th day, 
although phenyl salicylate had been fed daily since the 0»day 
of the experiment* 
Both test and control rats showed essentially the same 
trends in total white blood cell counts. The total number of 
leucocytes was typically reduced below initial value during 
the interwl when the trypanosomes were becoming established 
in the blood stream. This reduction in leucocytes was more 
pronounced in the phenyl salicylate-treated animals, amount­
ing to 22,9 to 70,8 per cent. From these low points, the 
total number of leucocytes gradually increased until the ini­
tial number was regained at approximately the time of the 
peak of the infection. The upward trend continued for a time 
after the initial nmber of leucocytes waa regained, and then 
the white count tended to level off at a point above the 
initial number for the duration of the infection. The leu­
cocyte counts of 2 control rats (numbers 5tB2 and L^84-) failed 
to show the early reduction in number but in other respects 
conformed to the general rule, 
Ghanges in the total number of white blood cells seemed 
more directly associated with the presence of trypanosomes in 
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th« Islood stream than with phenyl salicylate treatment. This 
assumption was supported by the observation that test rat num-
her as well as the other test animal for which data were 
a'9'ailable nntll the infection was terminated, showed a tendency 
for th® leucocyte count to return toward initial value with 
the disappearance of the parasites from the blood stream. 
The average incidence in per cent and the overall range 
In per cent for the 4 types of leucocytes were determined for 
the test and for the control anifmls of Series K and of Series 
It, These percentages, together with the percentages for the 
average normal 0«*day Incidence and range, are recorded in 
Table 
Table TI 
Differential ILeucocyte Picture for Hats of Series K 
and Series Treated with Phenyl Salicylate 
ri»n * Average - ^  i Range - i 
 ^lype normal Control Testi Hormal Control Test 
t t 
Mononuclear i 72,8 79.4 76.5t 39.5-92,0 62,5-92,5 50,5-92,0 
t t 
neutrophil » 26,6 19,9 22,5* 7.5-59.5 7.0-37.0 7.5-48,0 
I { 
Eosinophil s 0,4 0.3 0.5s 0.0. 1.0 0.0- 1.5 O.o- 2.5 
I I 
Basophil t 0.2 0,3 0.5i 0,0- 2,0 0,0- 2,0 0,0- 3.0 
! t 
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Tli® data la Ta"bl® ?I stiggest that a slight iaerease la 
moaeanelear lemmjtm sad a slight decrease la swutrophlls 
my have aecempaaied the tFifpaaosoiae lafeetloa la feoth test 
aad coatrol rats. la additioa, test rats showed a slightly 
higher thaa aoymal lacldeaee of eosiaophils aad basophils, A 
basophilia of lesser degree also was ladieated for coatrol 
rats, but the average peroeatage of eosiaophils was slightly 
below normal for ti^ se animals. 
Agglutiaatloa 
The presence of a trypaaosome-agglutin©tiag ageat was 
evidenced la the blood of eoatrol rats from the 7th uatll the 
13th or 15th day of the infection. Clumps of adult trypaao-
somes were found on the stalaed blood sa^ rs made oa the 13th 
day of the lafeotloa for coatrol rat auaber %:74, No agglu-
tiaation of the parasites of test animals was noted. 
Bats which reeelved daily administration of phenyl sali-
eylate developed a tendeney to bleed excessively from the 
©lipped tall after 5 days of treatment. Control rats showed 
no such teadeacy toward excessive bleedlag. The 2 test rats 
(auabers SK81 aad 5£88), which lived until the trypaaosome 
lafection was termiaated, gaiaed weight at approximately the 
same rate as their controls throughout the eatlre course of 
the Infection, although phenyl salicylate was administered 
for 24 and 25 days. Test rats for which the trypanosome count 
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Has 100,000 QT ii0P@ for 9 to 13 consecutive days showed a 
gradnal weight loss dnring the period of heavy "blood infesta­
tion. 
Four of the 6 test rats died between the 12th and the 
21st day of the infection, the average time of death being 
the 17th day» Heaorrhaging from the nose sometimes was noted 
at the time of de®th» H© deaths occurred in the control group 
©f rats. 
Autopsies performed on test animals ifhich died showed 
hemorrhagic areas in the lungs and light patches on the liver. 
An autopsy was also performed on test rat number 5I«88 which 
received phenyl salicylate for 24 days and which lived until 
the trypanosome infection was terminated. No abnormality was 
noted, except possibly a slight enlargement of the spleen, 
SoditJffi Salicylate 
Besults for Series M, treated with sodium salicylate, 
were inconclusl've on many points under consideration in this 
investigation because of the early termination of the series 
on the 10th day ii^ hile trypanosomes were still present in 
the blood of the test and control animals. However, results 
obtained before the 10th day fell In line with those obtained 
for other salicylate series discussed previously (except 
Series J, treated with para-aminosalicylic acid). 
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The 2 rats which w®r© treated with sodlam salicylate 
dev®l©i)©d raor® severe trypaadsorae infeetions than their non-
treated controls. The highest testtrypanosome populations of 
230,000 and 285,000 (av., 258,CX)0) per euhlc millimeter of 
blood were recorded on the 7th and 9th days of the infection, 
just prior to the death of 1 animal and the sacrifice of the 
other. The highest control trypanosome populations of 87,500 
and 130,000 (av., 108,8<X5) were reached by the 5th and 7th 
day, respectively, and were followed by a sharp decline in 
the total number of parasites. Figure 11 shows the differ­
ences between the test and the control trypinosome populations, 
lothing can be said concerning the length of the infec­
tion under sodium salicylate treatment because of the early 
termination of the experiment. Nevertheless the results, so 
far as they go, confirm those of Saul and Becker (1949), 
The length of the reproductive phase of the infection 
was extended beyond that for the controls in at least 1 test 
rat (number 6I96) and the reproductive activity of the para­
sites seemed to be increased above normal in both animals 
treated with sodium salicylate. The last blood samples ob­
tained from the test animals on the 7th and 9th days of the 
infection showed greater numbers of actively reproducing 
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trypaiiosomes thaa wep« found ©n the Srd day when parasites 
first appeared In th® hlood stream. F®r th© test rats, th© 
pereentag® of di"<0flsi<Mi forms ineressed steadily from th© 3rd 
day until th© experiment i»as terminated, (See Figure 11). 
Ui-^ision forms persisted in 1 eontrol rat (number 6192, 
Figure 11) until the 7th day hut had steadily deereased in 
number sine© the 3rd day. All parasites of this sniraal were 
adult on th© 9th day of th© infeetion. Parasites of the other 
control animal showed aetiif© division on the 3rd day, but had 
reached adult si«e by the 5th day. 
Series M was discontinued before a pronounced ©ff©Gt on 
th© heaoglobin concentration of th© blood became appar©nt. 
ievertheless, the same early trends which were described for 
other salicylate series were noted and are shown in Figur© 11, 
fh® appearance of trypanosomes in the blood stream was accom­
panied by a reduction in the amount of hemoglobin prosent. 
The full extent of the reduction could not b© determined, 
sine© a definite low point was ne"^ r reached, the decrease 
in hemoglobin occurred in both sodlu® salicylate-treat©d and 
eontrol animals but tended to be slightly more s©v©re in th© 
treated animals,. 
Th© trends in total numbers of leucocytes for the sodium 
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iallcylatf-trsated rats differed from the usual leucocyte 
pattern previously deserihed for trypanosome-lnfected rats. 
Although hoth test animals showd reduced numbers of leuco­
cytes early In the infection, the Increase In white hlood 
cells which usually follnwed the decrease did not occur. 
The total arafeer ©f leucocytes for 1 test animal (number 6M96) 
was reduced 20,8 per cent by the 5th day of the Infection. 
The count continued at this level for the remainder of the 
experiment. In the other test rat (number 6M97) a gradual 
reduction In the total nirober of leucocytes had begun by the 
3rd day. This gradual downward trend continued through the 
7th day when, shortly before the death of the animal, the 
number of leucocytes had dropped 57«l per cent belcw the Ini­
tial nifflber recorded fcr the O-day, 
Trends In total numbers of leucocytes for non-treated 
control animals followed the usual leucocyte pattern described 
previously for trypanosome-lnfected rats. Control counts 
were reduced on the Bs'd day of the Infection by 15.2 and 27.8 
per cent, but rapidly returned to Initial level about the time 
of the peak of the trypanosome Infection. Control counts con­
tinued to increase to a point above initial level and remained 
high aa long as they were studied. Figure 12 shows total leu­
cocyte counts for 2 test rats and for 1 control of Series M, 
Differential leucocyte count 
Table ?II gives the condensed differential leucocyte 
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piettJT© for th© sodltara salicylat©-treated rats of Series M 
and for th^ ir non-treated controls In relation to the normal 
condensed differential Itueocyte picture. It uill be remem-
bered that the normal data were based on the study of blood 
samples taken before the Infection of trypanosomes or the ad­
ministration of test substances. 
fable VII 
Differential Leucocyte Picture for Bats of Series M, 
Treated with Sodium Salicylate 
Cell Type I Average - ^  1 Normal Control 
r i" 
Tests 
Range - % 
formal Control Test 
Mononuclear 
t 
t 72,8 73.7 74,6i 39.5-92,0 52,0-89.0 52.5-89.0 
leutrophil 
S 
t 26,6 26,2 24,8i 7.5-59.5 10,0-46,5 10,5-46.5 
losinophil 1 0,4 
1 
I 0.2 
0,6 0.4t 0,0- 1,0 0,0- 2,0 0,0- 1,5 
Basophil 0,6 0.2I 0,0- 2,0 0,0- 1,5 0,0- 0,5 
I I 
The data recorded in Table ?II indicate a slight tendency 
toisard a higher then normal average incidence of mononuclear 
leucocytes in both test and control animals, A slight upward 
trend in th© mononuclear percentage curves may be seen in 
Figure 12. One control rat (number 6M91) was responsible for 
the higher than normal average control incidence of eosinophils 
whils both control animals tended toward s light basophilia, 
lo great significance can be attached to any of the deviations 
from normal, since the average percentages and the range in 
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p®reentag©s recorded In the test and control columns mere 
based on such limited data, 
An ®gglmtinating stibstance which caused trypanosomes to 
clomp together in ifeyem's solution was manifested in the "blood 
of the 2 control animals. This substance began its action on 
the 5th day of the Infection and continued to cause agglu­
tination on the 10th day when the experiment was terminated. 
Parasites of animals treated with sodium salicylate showed no 
tendency to form agglomerations in Hayem's solution. 
Other observations 
Sodium salicylate-trested animals gained weight at approx­
imately the same rate as their controls. One of the 2 test 
rats died on th® 9th day of th® infection with a trypanosome 
population of 230,000 per cubic millimeter of blood. This ani­
mal (number 6M97) showed nasal hemorrhaging shortly before the 
time of death. 
Salicylic Acid 
Data for the 11 rats of Series N and Series 0, treated 
with salicylic acid, showed that salicylic acid was much like 
other salicylates (except para-aminosalicylic acid) in its 
effect on the progress of ISSlSl infections. 
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Results for Series W and Series 0 follow. 
The daily feeding of salicylic acid to test animals 
stimulated the benign Iowa State College strsin of Trypano­
soma lewisi to become very similar to its pathogenic relatives. 
Four of the 5 test animals died between the 11th and the I5th 
days with sever© infections. In all test rats the trypano-
some populations reached greater heights than were reached 
in control rats. Furthermore, the heaviest concentrations 
of parasites found in the blood of test rats were recorded 
after control parasite populations had reached the peak of the 
infection and had begun to decrease. The greatest numbers of 
trypanosomes recorded for the 5 test animals ranged from 
245,000 to 582,000 (av,, 427,900) per cubic millimeter of blood. 
The greatest numbers of parasites recorded for the 6 control 
animals ranged from 105,000 to 205,000 (av,, 130,000) per 
cubic millimeter of blood. The heaviest trypanosome popula­
tions were recorded between the 11th and 13th days (av., 11,8 
day) for the test rats, between the 5th and 7th days (av., 
5*7 day) for their controls. 
Only 1 test animal (number 7W6) lived until the infec­
tion was terminated. However, in this 1 animal the infection 
was proloii^ ed, A few isolated trypanosomes lingered in its 
blood on the 25th day, 8 days after all control infections 
were terminated. The blood of control rats was negative for 
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parasit®s by th® 15th or 17th day (av,, 16,3 day), 
Figm*e 13 shows 1 fatal and 1 non-fatal test infection 
and 2 representative control infections of Series N. It 
will toe noted that parasites invaded the blood of all 4 rats 
by the 3rd day and increased at approxinmtely the same rate 
uintil the 5th day of the infection. With the 5th day, differ­
ences between the test and control infections became apparent, 
Ihereas the trypanosome population of th© 2 test rats con­
tinued to increase at a uniform rate between the 5th and the 
7th day, the rate of increase was reduced in control rat num­
ber 7173 at this tiiae, and the first reduction in parasite 
numbers occurred in control rat number 71I75# Between the 7th 
and the 11th day of the infection the trypanosomes of the 2 
test rats continued to increase at a slower rate, while the 
trypanosomes of the 2 control rats declined in number, 
The parasites ©f test rat number 7H78 again increased 
at a uniform rate between the 11th and 13th day, reaching 
what appeared to be the peak of the infection on the 13th day, 
Although this period of uniform increase in the parasite pop-
lilation was ended by a sharp reduction in the number of try­
panosomes, test rat number 7N78 continued to harbor 432,500 
parasites per cubic millimeter of blood at the time of death 
on the 15th day of the infection, fhe peak of the infection 
for test rat number 7H76 was reached on the 11th day and was 
followed by the rapid disappearance of the majority of the 
tryimnosomes, The decline in parasite numbers for this animal 
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was as rapid, if not more rapid, than that recorded for the 
2 controls for the 8 days immediately following the peak of 
the infection. lewrtheless, a few isolated trypanosomes 
eontinned to linger in the blood of test rat number 7N76 on 
the 25th day, 8 and 10 days after the control infections were 
terminated. 
Figure 14 shows the average course of the trypanosorae 
infection as determined for the 2 test and 3 control rats 
of Series 0, The nurorals inserted above certain points on 
the carves denote the niaber of rats involved in the average 
figures which were plotted at those points. The similarity 
between the average test trypanosome number curve, shown in 
Figure 14, and the trypanosome number curve for test rat num­
ber 7178, shown in Figure 13t is striking. Both show uniform 
increases in the parasite population at 2 periods which are 
separated by an interval during which the increase in popula­
tion was retarded. Both illustrate the severe infections 
which were characteristic of salicylic acid-treated rats. The 
control infections, shown in Figures I3 and 14, follow in a 
general way the typical course described by Taliaferro (and 
outlined in the review of literature) for non-treated, Trv-
MMiOM ISllli-lnfeeted rats. 
Percentage of diviaion forms 
Salicylic acid prolonged the reproductive phase of the 
parasites to include the entire length of the infection in 
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th© test rats. Division forms i?er« prevalent until th© time 
©f death in th® test animls which died between the 11th and 
15th days and in test rat nmaber 7^ 76 until the 19th day. 
After th® 19th day, the parasites of test rat number 7N76 con­
tinued to vary greatly in sisse but were so reduced in number 
that division forms were not found. Dividing trypanosoraes 
•were not seen la the blood of control rats after the 5th day 
of the infeetlon, and all parasites of these animals were 
adult in size by the 7th or 9th day (av,, 7,7 day). Figures 
13 and 14 show the percentage of division forms recorded dur­
ing the infeetlon for test and control rats of Series N and 
Series 0, The parasites of test rat number 7^ 78 (Figure 13) 
showed appreciable increases in the number of dividing forms 
on th© 11th and 15th days of the infection, ^ hen the total 
trypanosome population was Increasing at a less than uniform 
rate (7th to 11th day) or was decreasing (13th to l5th day). 
Similar, but less marked, increases In the number of dividing 
parasites are shown in Figure 14 for the test rats of Series 
0 on the 9th and 13th days. These Increases likewise roughly 
coincided with periods of retardation (as shown by the total 
number curve for trypanosoraes). 
Is the number of circulating trypanosomes Increased, the 
hemoglobin concentration of th# blood decreased both in ani­
mals treated with salicylic acid and in their controls. The 
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lowest hemoglobin vslue was reached 2 to 6 daya after the 
peak of the infection in the one test animal which lived until 
the end of the infection and in the controls. The lowest hemo­
globin vain® was reached on the day of the last determination 
pTi&r to death In the 4 test rats which died before a definite 
peak trypanosome connt was attained. The decrease in hemo­
globin was greater in the test animals, ranging from % to 
75 per cent as compared to control redactions of 17 to 29 per 
cent. From the lowest point, the hemoglobin concentration for 
test rat ntimber 7^ 76 and for the control animals showed a gra-
dnal increase toward Initial value as the circulating trypan-
osomes disappeared. Figures 13 and 14 show the recovery pic­
ture as well as the close relationship which existed between 
the total number of parasites and the extent of the redaction 
in hemoglobin. 
The total number of leucocytes was reduced in all of the 
salicylic acid-treated rats and in 4 of the 6 controls as 
trypanosomes appeared in the circulation. The greatest reduc­
tion in white cells occurred on the 5th or 7th day (av., 5.8 
day) in the test animals and amounted to 28,1 to 53.0 per cent. 
The greatest reduction occurred in the 3rd day in the controls 
and amounted to 10,4 to 33.7 per cent. In test and control 
rats this initial decrease in leucocytes was followed by a 
gradual increase which resulted in a return to norrasl or 
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near-norml nmtsers at approximately the time the greatest 
trypanosome population was reached. A further slight increase 
in leucocytes resulted in a higher than normal white count 
i^ hich lasted until death occurred, or until there was a swing 
hack toward the initial count with the ending of the infection. 
Two control rats (numbers 7082 and 7084) showed no ini­
tial reduction in leucocytes hut rather a steady increase in 
the total numher of white cells. In other respects the leu* 
oocyte picture for the 2 animals was similar to the pattern 
for other controls. 
The leucocyte counts for test and control animals followed 
much the same lines except for the greater and more extended 
early reduction in number which was noted in the test rats. 
Figure 15 shows the average numbers of leucocytes recorded for 
the 2 test and 3 control rats of Series 0. 
Table VIII gives the condensed differential leucocyte 
picture for the salicylic acid-treated rats of Series H and of 
Series 0 and for their non-treated controls, in relation to 
the normal (0-day) condensed differential leucocyte distribu­
tion. 
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Talale YIII 
Differential Iietieocyte Picture for Bats of Series N 
and Series 0, Treated with Salicylic Acid 
Cell Type t Average • ? ilormal Control 
1 1 
Tests 
Hange - % 
normal Control Test 
Mononuclear \ 72.8 79.4 79.41 39.5-92.0 62.5-92.5 57.5-93. 5 
leutrophil f 26,6 19.9 19.61 7.5-59.5 7.9-37.0 6.5-42. 0 
lesinophil f 0.4 0.3 O.5j 
f 
0.6s 
s 
0.0— 1.0 0.0— 1.5 0.0— 2. 0 
Basophil J 0.2 
i 
0.3 0.0- 2.0 0.0- 2.0 0.0- 3. 0 
Tahle ?III shows that all trypanosome-infected rats, test 
and control alike, displayed an increased incidence of mono­
nuclear leucocytes and a decreased incidence of neutrophils 
as compared to normal, non-infected animals. The average 
mononuclear percentage curve, shown in Figure 15 for the 2 
test animals of Series 0, reveals a slight but steady increase 
in mononuclear leucocytes which roughly parallels the increase 
in the total number of trypanosoaies. Two test animals (numbers 
?N?6 and 7087) were responsible for the slightly higher than 
normal incidence of eosinophils shown for the test group. All 
5 test animals developed slight basophilias, however. Control 
animals showed lesser tendencies toward basophilia and slight­
ly below normal numbers of eosinophils. 
-180-
Trypanosoift«s In the diluted hlood of control rats tended 
to form agglomerations between the 7th and l5th days of the 
infection* Trypanosoaes in the diluted hlood of salicylic 
acid-treated rats showed no such tendency to form agglomera­
tions. 
Kats which received salicylic acid, daily, developed a 
tendency to feleed excessively from the clipped tall after 5 
or 7 days of treatment, Mon-treated controls shouted no ten­
dency to bleed excessively, fhe only test animal which lived 
until the trypanosome Infection was terminated (number 7N76, 
Figure 13) gained weight at approximately the same rate as the 
controls throughout the course of the infection, although 
salicylic acid was administered for 26 days, The 4 test rats 
which developed much more severe infections than the controls 
and died with trypanosoae populations of 370,000 to 582,500 
per cubic allliaeter of blood showed a gradual weight loss dur­
ing the period of heavy blood infestation. Another symptom 
noted for the test rats and not for their controls was pale­
ness of the extremities, as anemia became more pronounced. 
four of the 5 test animals died between the 12th and l5th 
days of the Infection, the average time of death being the 
13th day. All 6 control anlmls survived. Autopsies performed 
on test arsts luinediately after death revealed large hemorrhagic 
areas in th® longs, paleness of the liver, and slight enlarge­
ment of the spleen, A red, ulcerated area (1/3 3c 1/2 inch) 
Has noted on th® lining of the stoniaeh in test rat number 7085. 
Benzene 
Data for the 3 benaen® series showed that the daily admin­
istration of this test substance to trypanosome-infected rats 
influenced the type of iiamunity which developed fear Trvpano-
soiaa lewisi. The benzene effect was quite different from the 
usual effect described for ortho-hydroxybenzoic acid (salicy­
lic acid) and its derivatives. Results for Series P, Q, and 
1, treated with benzene, follow, 
.Ml?,eg 
The early stages of the infection progressed in much the 
same manner In both test and control animals. A definite peak 
in the trypanosome population occurred in both benzene-trested 
and non-treated rats. The peak was reached between the t^h 
and 9th days (®v,, 5.5 day) in the treated rets, between the 
5th and 7th days (av., 5.3 day) in their controls. The para­
site count at the time of the peak ranged from 117,500 to 
292,600 (av., 2CS,500) for the test aniimls, from 20,000 to 
217,500 (av., 126,900) for their controls. These data showed 
that, although the greatest trypanosome populations were 
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attained at approximtely the same time In 'both test and con­
trol animals, adminlitratlon of henzene seemed to favor a 
slightly more Intense infection In the test group. 
Benzene also exerted some influence on the length of the 
infection. Whereas trypanosomes disappeared from the blood 
of the 8 control rats befween the 9th and 17th days (av., 14.3 
day), all but 1 of the 11 test animals continued to harbor 
parasites on the 17th day. The length of the infection in 
the test animals was 15 to 50 days. The average length of 
26,0 days amounted to an 82 per cent increase over the average 
control infection of 14,3 days. 
The course of the trypanosome Infection is shown In 
Figure 16 for 2 representative test rats and 2 representative 
controls of Series Q. The data shoim in Figure 16 illustrate 
the longer and slightly more severe infections which were 
characteristie of the benzene-treated rats. It will be noted 
that the peak trypanosome population, attained on the 5th 
day of the infection by the 2 test pats and by 1 of the con­
trols (number 8Q37), was approximately the same for all 3 rats, 
nevertheless, the reduction in trypanosome numbers which fol­
lowed the peak was more gradual in the 2 test rats than in 
the control, and a longer time was required for the parasites 
to disappear from the blood of the test rats, 
, d,|yif, XQiriff, 
Benzene had no apparent effect on the length of the 
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BMiltlplicatlv® phase of th® lnf«etion. No division forms were 
fomad in stained "blood smears of test animals after the 3rd or 
5th day (av., 4,3 day)| none ifere found in stained smears of 
control animals after the 3Pd to 7th day (av., 4,3 day). All 
test parasites reached the adult stage between the 5th and 
9th days (aT., 7.4 day)| all control parasites also reached the 
adnlt stage "between the 5th and 9th days (av., 7.0 day), Pig-
wr® 16 shovs th© division form per cent curves for 2 test and 
2 control rats of Swies Q. 
Daily administration of henasene to test animals iwas accom­
panied hy fluctuations in the hemoglobin content of the blood. 
Similar fluctuations were not noted for the non-treated con­
trols. 
The hemoglobin pattern for the benzene controls was much 
the same as that described for other controls of this investi­
gation, There was a gradual reduction in hemoglobin during 
the period of rapid multiplication of circulating parasites. 
The lowest hemoglobin value was recorded at the time of the 
peak of the infection, or shortly thereafter, and represented 
a decrease of 15 to 52 per cent (av., 34.0 per cent). The 
hemoglobin content of the blood gradually increased as the 
trypanosome population decreased. Three test rats (numbers 
8Q39» 8Q41, and 8R52) were essentially like the controls 
except for a slight initial increase in hemoglobin. These 
-185-
anifflals showed a reductioia in hemoglobin of 26 per cent at 
the time of the peak of the infection, OP shortly thereafter. 
The test rats in general showed a fluctuating hemoglobin 
value, characterized by ueriodic decreases end increases. Low 
individual readings were recorded at any time between the 5th 
and the 27th day of the infection! hence the time at which 
they occurred was of little significance. However, the extent 
of the reduction in hemoglobin which the individual low test 
readings represented corresponded close3y to the extent of 
the control reductions. Low test hemoglobin readings repre­
sented reductions of 12 to 44 per cent (av., 30,0 per cent). 
In addition to the periodic fluctuations in hemoglobin 
described above, 3 benzene-treated animals (numbers 8Q38, 
8^ 40, and 8R54) showed an Initial slight temporary increase 
in hemoglobin which was not found in any of the controls. A 
similar slight increase in hemoglobin has already been mentioned 
for 3 other test rats which, however, failed to show any fur­
ther evidence of a benzene effect on hemoglobin. Figure l6 
illustrates the chaiiMies in hemoglobin concentration for 2 
test and 2 control rats of Series Q, Both test rats show the 
initial slight increase in hemoglobin which was noted for 6 
of the 11 test rats. Following the initial increase, the 
hemoglobin curve for test rat number 8Q40 fluctuated periodi­
cally in the manner described for the majority of the benzene-
treated rats. After the Initial increase, the hemoglobin 
curve for test rat number 8Q39 closely paralleled the 
hemeglotjin curws for the control animals. 
The fact that the flttcttmting character of the hemoglo-
"bin values for test anlBmls ms probably a direct result of 
benzene treatment was brought out rather clearly in test rats 
number 8R52 anfl 8R53f especially number 8E53. These animals 
received benzene for a short time after the trypanosome in­
fection was terminated. Benzene was then discontinued, and 
the hemoglobin content of the blood was followed for some time 
thereafter. There was a definite tendency for the hemoglobin 
concentration in these animals to become more stable with the 
withdrawal of benzene. 
Total leucocyte count 
Total leucocyte counts were not obtained for Series P 
but were taken for Series 0 and Series R. The daily adminis­
tration of benzene affected the leucocytes of the treated rats 
directly and caused wide variation from the usual leucocyte 
pattern which has been described for trypanosome-infected rats. 
Control variations will be reviewed first. 
Control white cell counts again seemed to be greatly in­
fluenced by the presence of trypanosomes in the blood Stream, 
The 2 types of changes described for controls of earlier 
series were in evidence. In 2 of the 6 control animals (num­
bers SR49 and 8R50) uo initial reduction In leucocytes occurred. 
Instead, the total number of white cells increased to a point 
above the 0»day count by the 3rd or 5th day and remained above 
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norraal until the trypanosom® infeetion ended. In the remain­
ing 4 control anlraals the leucocyte count was reduced by 18 
to 51 P®r cent (av,, 3^ .0 per cent) on the 3rd day of the in­
fection. This reduction was followed by a gradual increase in 
leucocytes which led to counts aboire initial value by the 
approariiaate time of the peak of the infection. The normal 
nifflber of white cells was not regained until all parasites 
were gone, or until the trypanosomes were rapidly diminishing 
in numbers. 
The leucocyte counts for 1 benzene-treated rat (number 
8038) followed the general control imttern. There was a 22 
per cent decrease in white cells on the 3rd day of the infec­
tion which was succeeded by the usual control-type increase 
to and abof'e the Initial count for the remainder of the infec­
tion. The leucocyte counts for the remaining 6 test animals 
were alike in the following respects1 (1) they were charac­
terized by gradual or fluctuating decreases to lows of 300 
to 2,000 white blood cells per cubic millimeter of blood (81 
to 98 per cent reduction in leucocytes). These low counts 
were recorded at any time between the 10th and the 30th day 
of treatment and seemed in no way related to the state of the 
trypanosome infection, for they occurred when the parasites 
were numerous, when they were rapidly diminishing in numbers, 
or even when they had disappeared completely from the blood 
stream. (2) After the lowest concentrations of white blood 
cells were reached, gradual or fluctuating increases in the 
•"iSS** 
total liuaibers of l#neocyt®s began. These increases failed, 
eiceept In the case ©f test rat miiaber 81^ 2, to brli^  the white 
counts back to 0-day values while benzene was being adminis­
tered. 
A more detailed aceotmt may serve to further clarify the 
benzene effect on leucocytes. In three of the test animals, 
numbers 8039, 8041, and 8R52, an Initial slight Increase in 
the number of white cells preceded the gradual or fluctuating 
decrease. The decrease was Instruiaental in reducing the total 
number of white cells per cubic mllliaieter of blood to 1,600, 
2,000, and 1,200 on the 9th, 19th, and 13th days, respectively, 
•"hese low counts wr© 84, 81, and 88 per cent below the inl-
tial^  counts taken on the 0-day, The characteristic fluctuat­
ing increase in white cells followed in 2 of the animals under 
consideration (numbers 8Q39 snd &R^ 2), The third (number 8041) 
was negative for trypanosoraes at the time of the lowest leu­
cocyte count, and no further counts were taken for this ani­
mal. 
The remaining 3 test animals, numbers 8Q40, 8r53, and 
0R54, showed no early increase in the total number of leuco­
cytes. Instead, the gradual or fluctuating decrease began 
at once and eulmluated in lew counts of 800, 1800, and 300 
white cells, respectively, on the 9th, I5th, and 29th days 
of the infection. These low counts were 95, 88, and 98 per 
cent below the initial count recorded on the 0-day, They were 
followed by the characteristic fluctuating increase in leuco­
cytes which was described previously. 
-189-
Figure 1? shows the total leueocyte counts recorded dur-
li^  th© course of the trypanosome Infection for 2 representa­
tive test rats and for 2 representative controls of Series Q. 
The typical downward, then upward, fluctuations in the total 
number of leucocytes described for the benzene-treated rats 
are Illustrated by the leucocyte curves for the 2 test rats. 
The leucocyte curves for the 2 controls follow the general 
lines described for the majority of the trypanosome-infected 
but non-treated control animals of this investigation? I.e., 
en initial reduction in leucocytes followed by a leucocytosis 
during the circulatory phase of the infection. 
Test rat number ®Ei54, treated with benzene for 50 days, 
showed a definite tendency to regain its normal number of 
white cells even though benzene treatment was prolonged. The 
leucocytes of this animal, which had been reduced to 300 per 
cubic millimeter of blood on the 29th day of the Infection, 
had by fluctuatir^  increases from this point reached a total 
of 7,000 per cubic millimeter on the 49th day. This was with­
in the normal leucocyte range for albino rats and was reach­
ing well upward toward the initial white count of 13,600. 
Fcfl? 2 test rats (numbers 8R52 and 8r53), benzene was dis­
continued on the 22nd day when the trypanosome infection had 
ended and the fluctuating increase in white cells had been in 
progress for some time. One of these animals (number 8R52) 
which had regained its initial number of leucocytes on the 21st 
day showed a further reduction in white cells on the 23rd day. 
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Noacaial nimbeifs wer® again reeorded on the 25th and 29th days. 
These data Indicated that the benzene effect may have con­
tinued for a short time after benzene treatment was discon­
tinued but that, in the case of this animal, no perraanent dam­
age had been done to the leucocyte-forming organs. 
The other test animal (number 8R53) for which benzene 
was discontinued on the 22nd day showed an increase in the 
leucocyte count from 2,400 cells on the 21st day to 5,000 on 
the 25th day. This increase was followed by a decrease to 
3,200 cells on the 29th and 33rd days. This reduction in leu­
cocytes, which was In evidence 11 days after benzene-treatment 
was discontinued, suggested the possibility of more severe 
damage by benzene to the leucocyte-forming organs of this ani­
mal. 
Differential leucocyte count 
Bats which mr® treated with benzene showed a pronounced 
fluctuating reduction In the percentage of mononuclear leuco­
cytes and a corresponding fluctuating increase in the percent­
age of neutrophils. The average 0-day percentage of mononu­
clear leucocytes for the test animals was 74-,2, Fluctuating 
reductions decreased this to an average low of 27,4 per cent 
(a 63 per cent reduction in mononuclears). The average 0-day 
percentage of neutrophils for the test animals was 25,2, 
Fluctuating increases raised the neutrophil percentage to an 
average high of 72,0 per cent (a 65 per cent increase in 
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neutrophils). There seemed to be no correlation between the 
trypanosorae population and the reduction in mononuclears or 
the increase in neutrophils. The greatest individual decreases 
or increases in these cells occurred at any time between the 
3rd and the 29th day of the infection? i.e., before the peak 
of the infection, at the peek, just after the peak, as the 
parasites were rapidly disappearing, or even, as in test rat 
number 8R52, after the Infection was ended. The fluctuating 
reduction in mononuclear percentage i»as sometimes followed by 
a fluctuating increase which was not too effective In return­
ing the mononuclear percentage to normal value. 
The incidence of eosinophils was much lower in the benzene-
treated rats than in their controls or in normal non-treated, 
non-infected animals. Benzene-treated rats also showed a 
higher then normal incidence of basophils. The latter effect 
was also noted in the non-treated controls and may have been 
a more direct result of the trypanosome Infection than of 
benzene treatment. Table IX shows the condensed differential 
leucocyte picture for the test animals in relation to the con­
densed pictures for their controls and for normal, non-
infected and non-treated rats. 
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Table UC 
Uiffepential lieucoeyte Picture for Rats of Series P, 
Q, mi^  1, Treated with Benzene 
Cell Type t A v e r a g e  -tHormal Control Test 
ksnge - y 
lormal Control T?§t 
t 
Mononuclear I 
I 
neutrophil I 26,6 
s 
Eosinophil t 0.4 
t 
Basophil i 0.2 
I 
78.9 50,3 1 
n 
39.5-92.0 42,0-95.0 6, o • 
CO 00 
20,0 49.3 1 
« 
7.5-59.5 5.0-56.5 11. 5-94,0 
0.5 0.071 
• 
0.0— 1.0 0.0— 3.5 0. 0- 1,5 
0.6 0,5 t 0.0— 2,0 0,0— 3.0 0, 0- 4,0 
The alsoTe data reeraphasize the effects of benzene on leu­
cocytes, The average figures, and the ranges to some extent 
as well, shoi^  the decrease in mononuclears and eosinophils and 
the increase in neutrophils and basophils for the test animals. 
Control animals showed the usual slight increase in mononu­
clears and slight decrease in neutrophils which has seemed to 
be characteristic of trypanosome-infected animals. The 
slightly higher than norMil incidence of eosinophils in the 
controls can be attributed to a definite eosinophilia in only 
1 control animal (number 8B50). The slight control basophilia 
which is indicated by the average figure was a true one, the 
blood of all control rats tending to contain more basophils 
of the Infection progressed. The daily percentages of mono­
nuclear leucocytes for 2 test rats and for 2 control rats of 
Series Q are shown in Figure 17. The test rats show the typi­
cal benzene effect on mononuclears. The mononuclear curve 
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for control rat nimber 8Q36 shows a slight upward trend dur­
ing the infection. 
The trypsnosomes of hoth test and control animls showed 
a tendency to clump together in diluted blood. Agglomerations 
of the parasites uere first seen on the 5th day, at about the 
time of the peak of the infection, and were present until late 
in the infection. The data showed them present in the controls 
on the 13th day and in the test snimals on the 17th day, Ben-
zem apparently ted no effect on the elaboration or action of 
the agglutimting substance which was responsible for these 
agglomerations of trypanosomes. In this respect, benzene dif­
fered greatly from the majlority of the salicylates used in 
this investigation. 
Other observations 
degenerative changes became apparent in the mononuclear 
leucocytes of the test rats after approximately 5 days of ben­
zene treatment, Numerous clear, vacuole-like areas appeared 
within the cytoplasm of mai^  mononuclear leucocytes, distort­
ing the normal shape of the cell and giving it a moth-eaten 
appearance. Figure 18 shows one of the mononuclear cells so 
affected, Granular inclusions were sometimes present, also. 
By the 20th day of treatment the test rats developed a 
tendency to bleed excessively from the clipped tail. This 
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Fig, 18, Degenerat ive Changes Within a 
Mononuclear Leucocyte of Test 
Rat Number 8R52, Treated with 
Benzene, 5th Day of the InfeC' 
tion (x900). 
•"1,96 "• 
was n©t the ease for th« non-treated controls. Two of the 
test rats, ntmhers 8Q38 and 8Q41, gained weight at the normal 
control rate# Th® other 9 lost between 10 and 30 per cent of 
their original iseight within the first 10 days of treatment 
ani after the 10th day i?ere unahle to gain st the nor sal rate 
as loi^  as henzene was administered. Other symptoms noted 
for the henzene-treated rats, and not for their controls, 
were swelling of the salivary glands and muscular incoordina­
tion, the latter lasting for 4 hours or more after each feed­
ing. Only two of the 11 test rats died. Death occurred on 
the 28th day of the infection (29th day of treatment). 
Benzene and Sodium Salicylate 
The data presented for sodium salicylate indicate that 
this substance ispolonged the reproductive phase of Trypano­
soma lewisi in the rat, A prolonged period of multiplication 
in turn suggests that the production or action of the repro­
duction-inhibiting antibody, ablastin, is affected by sodium 
salicylate. The data presented for benzene indicate that this 
substance prolonged the life of Trvpanosoaa lewisi in the 
blood of the rat without affecting in any way the production 
or action of ablastin. Such a prolonged life of the parasites 
suggests that ben«ene my inhibit the production or action of 
the trypanocidal antibody which usually is instrumental in 
rapidly removing th© parasites from the blood stream. 
It was the purpose of Series S and Series T to determine 
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what might he th® eomhinei eff«et of daily administration of 
"both sodium salicylat® and htnzene to trypanosome-infected 
rats. The data ohtainad for the 7 test animals and 4 controls 
of thes® series wer® largely Inconclusive because of* 
(1) the death by the 10th day of all but 1 test animal (num­
ber 9S44)| (2) the delayed development of the infection in 1 
test animal (number 9^ 94) which rendered this rat of little 
value in determining the combined effects of the 2 chemicals; 
and (3) the failure of one control (number 9S42) to develop an 
infection. On® test rat (number 9^ 93) died before data for 
the 3rd day could be taken, and therefore it has been omitted 
from the results. In spite of the inconclusiveness of the 
data as a whole, certain trends were noted which indicated 
that both benzene and sodim salicylate were exerting their 
separate effects. 
Greater numbers of trypanosomes were recorded for test 
animals than were recorded for their controls. The largest 
test populations (test rat number 9^ 9^  excluded) ranged from 
222,500 to 337,500 (av., 270,000) per cubic millimeter of 
blood. The largest control populations ranged from 87,500 
to 170,000 (av., 129,200), Three of the 6 test infections 
reached what appeared to be the peak on the 5th and 7th days, 
but the three rats died before this information could be sub­
stantiated. One test infection, that of test rat number 9S44, 
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reached its peak on th® 9th day. The reoaining 2 test infec­
tions failed to peach a definite peak during the time they 
WBTe studied* The length of the infection was extended in 
test rat nuiBfeei" 9®'^ . The peak of the control infections was 
reached on the 5th or 7th day (av,, 5.7 day). 
Figure 19 shows the total trypanosome counts for 1 test 
and 1 control rat of Series S, The difference between the 
intensity of the test infection and the intensity of the con­
trol infection is striking. Ispeclally noteworthy arei the 
delayed peak of the test infection which was proceeded by a 
period of retardation in trypanosoml increase, the ineffec­
tiveness of the sharp decrease in the parasite population 
which followed the peak, and the resulting extension of the 
circulatory phase of the Infection. The trypanosome number 
curve for the test rat shown in Figure 19 resembles the num­
ber curve# obtained for other sallcylate-treated infections 
more closely than it resembles the number curves obtained for 
benzene-treated Infections. 
Fereentage of division forms 
A typical salicylate effect on the percentage of division 
forms was noted. The adult stage of the infection was never 
reached in the test rats. Active multiplication, as shown by 
the presence of parasites which ?«re undergoing division or 
which had divided, was evident In all test blood samples which 
were taken. Division was still in progress on the 9th day in 
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4 of th® test whieh died t)efor® 11th day examinations 
eoald b© mad®I and on th# 19th day in test rat nuiaber 9S44, 
In contrast, no division forras vere foui^  in the control 
hlood si®ars after the 7th day, and ell control parasites were 
adtilt by the 9th day. Figure 19 shows the extended reproduc­
tive period for the parasites of 1 test rat of Series S as 
compared to its control. It should be noted that the percent­
age of dividing parasites for the test rat tended to increase 
during the period of retardation ^ hich preceded the peak of 
the infection and during the period of sharp reduction in the 
parasite population. 
M^Qglebin concentration 
Test hemoglobin values failed to undergo the character-
istic fluctuations noted for benzene-treated rats. In the 
test animals a gradual progressive reduction in hemoglo­
bin began with the injection of trypanosomes. The lowest hemo­
globin concentrations mere recorded Just before the animals 
died and represented reductions of 8.2 to 54.9 per cent (av,, 
37.4 per cent). The hemoglobin content of the blood of the 
3 controls ^ hich developed an infection was reduced 9.2 to 
18.6 (av., 14.9) per cent 2 days after the peak of the infec­
tion. As the infection was terminated, control blood tended 
to regain normal hemoglobin concentration. Data for hemoglo­
bin concentration are shoi^ n in Figure 19. 
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fetal ImcmYtm comt 
The leucocyte pattern tor the test animals seemed to be 
more influenced by benzene than by the tpypsnosome population. 
Although the total number of leucocytes was reduced in both 
test and control rats, the reduction was more extensive in 
the test animals. The smallest numbers of leucocytes were re­
corded on the 5th and 9th days for the test animals and re­
presented decreases of to 87.5 per cent <av,, 66,2 per 
cent). Most of the test animals died before these reductions 
Were confirmed as the greatest which 'would have occurred and 
before definite trends in recovery were noted. However, the 
lowest leucocyte counts which were recorded reached these low 
points by steady or fluctuating decreases characteristic of 
the earlier bensene series and apparently were unrelated to 
the state of the trypanosoae infection. For example, test 
rat number showed the typical fluctuating type of reduc­
tion in leucocytes. Beginnir^  with the 0-day, the total leu­
cocyte counts for this animsl weret 7,500j 6,200} 4,400j 
5,200$ 3flO0, Test rat number 9T95 showed the steady type of 
reduction in leucocytes! 12,000; 5,300} 3,000} 2,000} 1,500. 
Test rat nraber 9®46 tended toward the typical benzene-type 
recovery. Its leucocyte counts beginning with the 0-day weres 
7,600} 6,400} 2,600} 6,800} 3}800. 
Ill control leucocyte counts followed the typical pattern 
outlined for the controls of earlier series. There was a 
-•2CS 
redaction In th® total number of white cells on the 3rd day 
i«hlch averaged 23,3 P«r cent (range, 15.2 - 27.8 per cent), 
Th® nsoal Increase in lencoeytes followd, bringing the total 
namber to and above the 0«Mlay comit for the duration of the 
trypanosome infection. Flgtare 20 shotfs typical leucocyte 
curves for 1 test and 1 control rat of Series S. 
The differential leucocyte picture for the test rats also 
was influenced more by benzene than by the trypanosome popula­
tion, There was a fluctuating decrease in mononuclears, a 
fluetmtli^  increase in neutrophils, and a decrease in eosin­
ophils, Only 1 test rat (number 9T95) showed a tendency to­
ward basophilia. Test rat number 9S44 which survived the 
treatment for 19 days provided the best set of data for illus­
trative purposes. In this animal the mononuclear leucocytes 
decreased by degrees from 51,5 per cent on the 0-day of the 
experiment to 24,5 per cent on the 13th day, A not-too-
effective tendency to return toward normal brought the mono­
nuclear percentage up to 28,0 per cent on the 19th day, 
(Figure 20 shows the mononuclear curve for this animal,) Con­
versely, neutrophils increased from 47,5 per cent on the 0-day 
to 74,5 per cent on the 13th day and v'ere still extremely num­
erous (*^ ,0 per cent) on the 19th day. Test rat number ^ 44 
averaged only 0.1 per cent eosinophils per dlfferentlsl count 
and showed no evldeiKse of basophilia. Table X summarizes the 
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general effeet on the differential leucocyte picture of treat­
ment «lth benzene and sodium salicylate. 
Table X 
Differential I.eueoeyte Picture for Rats of Series S 
and Series f, Treated with Benasene and Sodium Salicylate 
igormaFientrol festi Horiaal 
Mononuclear i 72.8 75.0 39.5-92.0 52.0.91.0 18,5-79.0 
i 1 
neutrophil i 2^ .6 24.2 45.lt 7.5-59.5 8.0-46.5 20.0-81.5 
1 • t 
Eosinophil t 0.4 0.4 O.li 0.0- 1.0 0.0- 2.0 0.0- 1.5 
t t 
Basophil I 0,2 0.5 0.4i 0.0- 2.0 0.0- 1.0 0.0- 6.5 
I i 
The above data reveal that the test animals as a group 
showed th© same effects of treatment as did test rat number 
9S44. Th® higher test basophil percentage is attributed to 
the inclusion of data for test rat number 9T95 which showed 
6,5 per cent basophils on the 9th day of the infection, just 
prior to death. The test group, in general, showed no tendency 
toward basophilia. 
The controls, however, developed the slight basophilia 
Indicated by the average control figure. They also showed s 
slightly higher than n«pml incidence of mononuclears (see 
Figure 20) and a slightly lower than normal Incidence of neu­
trophils. 
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Some substanc© in the blood of control rats caused the 
trypanosoraes to clump together between the 5th and the 9th day 
of the Infection, So evidence of such an agglutinating sub­
stance was found in rats treated with benzene and sodium sali­
cylate. The results in respect to the trypanosome-agglutinat-
ii^  substance were similar to those obtained with sodium and 
certain other salicylates. 
Other obserTOtions 
The mononuclear leucocytes of animals which received both 
benzene and sodium salicylate showed the same degenerative 
changes which were noted for rats which received benzene, alone, 
A large percentage of the mononuclear cells developed vacuo­
lated areas in the cytoplasm by the 5th day of treatment with 
benzene and sodium salicylate. Affected leucocytes resembled 
the one shown in Figure 18. 
Other symptoms displayed by the test rats and not by 
their controls werei an average loss of 10 per cent of the 
original weight during the first 4- days of treatment, which was 
followed by a further gradual loss of weight until the time of 
deathj ancMPexia for some time after each benzene feedingj and 
swelling of the salivary glands. Only 1 test rat, number 
S®44, showed a tendency to bleed excessively from the clipped 
tall. However, this animal was the only one for which data 
were available after the 9th day of the infection. 
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treated aniimls of Series B died between the 8th and the 
20th day of treatnent, the awrage time of death being the 12th 
day. All control animals survived. An autopsy of test rat 
number 9S44, which survived the treatment for 20 days, re­
vealed no evidence of lung hemorrhage and no ln;jury to the 
esophagus, although the aniiral ted shown nasal bleeding st the 
time of death* 
Standard deviation Tersus Percentage 
of Division Forms 
lean length and standard deviation for length were calcu­
lated for the trypan®s©mes of Series A, treated with methyl 
salicylate, and f©r the trypanosomes of Series P, treated with 
benzene* These data, together with the total numbers of para­
sites and the percentages of division forms, are recorded in 
Appendix 10, The data show the relative merits of standard 
deviation for total length and of the percentage of division 
forms as methods for determining the extent of the multiplica­
tive period of trypanosomes, 
figure 21 shows the total nuaabers of trypanosomes, the 
percentages of division forms, and the standard deviations for 
the total lengths of trypanosomes for the 1 test and 1 control 
rat of Series A, treated with methyl salicylate. It will be 
noted that, when plotted, the percentages of division forms 
and the standard deviations yielded approximately the same 
type of curve. On the 3rd and 5th days, division forms were 
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pr«s®at and standard deviation was great as eOBjpared to later 
days. This is uhat on® would expeet in a highly vsriahle, 
reproducing population. On the 7th day, when division forms 
were absent and th® pirasites had reached adult size in hoth 
test and control| standard deviation was greatly reduced. 
This is what on© would expeet in a more stable adult popula­
tion. Eeproduclng forms reappeared in the test rat on the 10th 
day and, with their reappearance, there was a corresponding 
increase in standard deviation. 
Figure 22 gives similar information ftsr 1 test and 1 
control rat of Series P, treated with benzene. Again the 
curves t&r division forms and the curves for standard devia­
tion are very similar. Dividing parasites were present through 
the 5th day of the infeetion, but by th® 7th day all parasites, 
test as weH as control, appeared to be adult in size. Stan­
dard deviation TOS great ttoough the 5th day of the infection, 
but by the 7th day it had decreased considerably. After the 
7th day, standard deviation tended to level off at approxi­
mately the 7th day figure. 
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faliaf©rro*s interpratation of the typical course of the 
frypanosoaa lewisi infection in the laboratory rat has been 
described in the revie'w of literature. He suggested that two 
types of resistance were developed in the rat in response to 
Trypanosoma lewisl infection. One type of resistance resulted 
from the production of a r@production*inhibiting reaction-
product i^ hich he called ablastin. According to Taliaferro, 
ablastin appeared several days after the parasites entered the 
blood stream and soon became effective in cheeking the increase 
in the trypanosome population by coiapletely inhibiting repro­
duction, The second type of resistance appeared soon after 
parasite repfoduction ceased, and acted to clear the blood of 
the adult trypanosoTOs. Taliaferro believed this second type 
of host-resistance was due to a trypanocidal factor which 
killed the adult parasites by lysis or which, if present in 
very low titre, possibly served to opsonify the adult parasites. 
The trypanocidal factor first acted to cause a rather sharp 
reduction in the total number of adult parasites and then, 
later in the infection, acted to completely clear the adult 
parasites fro® the blood stream, 
A third type of host-resistance has been noted in the 
review of literature and has been found to appear regularly in 
the control rats of the current investigation. This third 
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mnlfftstation of host-resistance resulted from the production 
of a trypanosome-agglutinating substance. The agglutinating 
substance I like the trypanocidal factor, appeared at about 
the tiffl® parasite rejs'oduotion ceased and may have partici­
pated in clearii^  the blood of the adult parasites. It has 
been pointed out by several investigators that the agglutin­
ating factor may be peculiar either to certain strains of rats 
or to certain strains of frvpanosoma leioisi. and hence may not 
have appeared in infections studied by other wOTkers. 
faliaferro (1929) believed that Trypanosoma leifisi was 
usually non-pathogenic for the laboratory rat becamse of the 
effective host-resistance which this animal developed in 
response to the infection. However, he suggested that Trypano­
soma lei?ifli might become pathogenic for the laboratory rat if 
the animal were unable to develop the necessary resistance 
required to ovtrcoiae the infection. Taliaferro believed that 
if no resistance wre operative, either to prevent parasite 
reproduction or to remove the adult trypanosomes from the blood, 
the trypanosomes would increase at s uniform rate, and the rat 
would die of the infection. If resistance were operative 
against the adult trypanosomes and not against parasite repro­
duction, he suggested that large ntimbers of the trypanosomes 
would be removed from the blood during the infection. Those 
removed would be replaced rapidly by the unimpaired reproduc­
tive activity of the remaining ptrasites, and again the rat 
would be unable to overcome the infection. 
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Eesults of th« present Iwestlgatlon have indicated that 
the daily administration of thirty-five per cent ethyl alcohol 
(2,0 ml. per day) and ©f para-aittiaosalicylic acid (50 to 100 
mgffl, per day) to frypanosoma lewisl-infected rats in no way 
affects the development of normal host-resistance to the par­
asite. Infections in these animals closely paralleled infec­
tions in the non-treated controls, and all three types of 
host-resistance described for non-treated, Trypanosoma lenlsi-
infected rats were in evidence. The presence of ablastln was 
indicated by the cessation of parasite reproduction at the 
expected time. The presence of both the trypanocidal factor 
and the agglutInating substance was indicated by the effective 
and complete removal of the adult trypanosomes from the blood. 
Further evidence for the presence of the latter two types of 
host-resistance was supplied by the appearance in the blood 
of lysed remnants of parasites and of agglutinated masses of 
trypanosomes, colncidently -with the rapid decline in parasite 
population. 
Para-amlnosallcylic acid was the only one of the six 
salicylates employed in the current investigation which failed 
to affect, in any way, the course of the Trypanosoma lewlsi 
Infection In the treated rats. The other five (methyl salicy­
late, acetylsallcylic acid, pher^ l salicylate, sodium salicy­
late, ai^  salicylic acid) altered the typical course of the 
Infection by affecting the development of host-resistance to 
the parasite. In the discussion, to follow, "salicylate-treated'* 
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rats and the •'salicylate effeet** on iaiBumlty will be mentioned 
frequently, tJnless otherwise stated "salicylate", in such 
instances, refers to the five effective salicylates and implies 
the exception of para*aminosallcylic acid, 
Baily administration of methyl salicylate (0,1 to 0,2 ml. 
per day), acetylsalicylic acid (4^  to 98 mgm, per day), phenyl 
salicylate (45 mgm, per 100 gm, per day), sodium salicylate 
(45 itm* per IC^  gm, per day), and salicylic acid (45 mgm, per 
100 gm, per day) to MM-iofeeted rats interfered 
with the development of normal host-resistance to the parasite 
in that ti»o of the three types of host-resistance described 
for typical infections either isere lacking or vmre reduced in 
effectiveness. The absence or ineffectiveness of ablastin was 
indicated by the extension of the reproductive ishase of the 
parasites to include the entire length of the infection. The 
possibility timt SfMll amounts of ablastin may have been pre­
sent at times when the percentage of dividing parasites was 
noticeably reduced should not be overlooked. However, ablas­
tin, if present st any time during the infection, never reached 
the concentration required to arrest efficiently and completely 
the iiultiplication of the parasites, fhe absence or ineffec­
tiveness of the trypanosoae-agglutlnatlag substance in 
sallcylate-treated rats was indicated by the absence of ag­
glomerations of parasites either in the trypanosome diluting 
fluid or on the stained blood smears throughout the course of 
the infection. 
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The only one of the thre® types of host-resistance des­
cribed for non-treated rats which was also present, and ef­
fective, in salicylate-treated rats was the trypanocidal fac-
tOT, The presence of the trypanocidal factor was indicated 
by the appearance in the blood of lysed reianants of parasites, 
by the retardation of the rate of increase in the trypanosome 
population at times when the percentage of dividing parasites 
was tmnsually high, and by temporary or pernanent reductions 
in the trypanosome poptilation. 
Since the try|®noeidal factor was the only effective 
type of host»resistance developed by the salicylate-treated 
rats, a large aiaoimt of this factor was required if the animal 
were to overcome the Trypanosoma lewisi infection. Apparently, 
the salicylate-treated rats were not all equally capable of 
respondiiif to the infection with the production of a large 
amount of the trypanocidal resistance-factor. The salicylate-
influenced infections (those of Series A, B, G, S, and J 
eaccluded) may be divided into four groups on the basis of the 
ability of the individual rat to produce the trypanocidal fac­
tor, A discussion of the four types of infection follows. 
Four of the twenty-seven salicylate-treated rats died 
early in the infection without showing any evidence of the 
presence of the tryptnocidal factor. However, death in these 
instances cannot be attributed to inability of the rat to pro­
duce the trypanocidal factor, since control rats sometimes 
were tardy in their production of this substance. The 
-215-
trypaaosoiaes of the treated animals increased at the uniform 
rate deserilsed lay faliaferro as feeing characteristic of patho­
genic infections i?h®rein no host-resistance was operative, and 
the animals died at the height of the infection. Figure 3 
(page 1281 shows the coarse of sach an infection in test rat 
nuaher 2H70| treated with aeetylsalicylic acid, 
light ©f the twenty-seven salicylate-treated rats were 
able to produce the trypanocidal resistance factor in quanti­
ties sufficient to retard the rate of increase in the parasite 
population hut not in quantities sufficient to reduce the 
total nufflher of trypanosomes. The retarding effect occurred 
hetireen the fifth audi the twelfth day of the infection, at 
about the time the trypanocidal substance first acted in con­
trol infections# This brief raanifestation of host-resistance 
on the part of the eight salicylate-treated rats my have been 
equivalent to that shown by non-treated rats soon after the 
peak of the infection, Howeiwir, In the absence of all other 
f®pras of host-resistance, this brief manifestation of host-
resistance ^ as insufficient to alter the pathogenic nature 
of the infection. After the twelfth day the trypanocidal 
substance was absent or became li^ ffective, for if the host 
lived after this time, the parasites again increased at the 
uniform rate indicative of the complete absence of host re­
sistance, Figure 1 (page 116) shows an infection of this 
type in test rat number 1D25» treated with methyl salicylate. 
The animl died soon after its last, and highest, trypanosome 
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eoaat was reeoried, 
line of the twenty-seven salleylate-treated rats were 
more efficient in their production of an effective trypano­
cidal resistance-factor but not efficient enough to enable 
them to overcome the infection. The trypanocidal substance 
becsia® effective at intervals duriii^  the infection and acted 
first to retard the increase in the total number of trypano-
sones and later to cause sharp reductions in the parasite pop­
ulation, Again the retarding effect occurred at about the 
time the trypanocidal substance first acted in control infec­
tions, and again it was insufficient to prevent further in­
creases in the parasite population. Hence the peak of the in­
fection was delayed until the trypanocidal substance reached 
a concentration sufficient to cause a sharp reduction in the 
total number of parasites. 
This first reduction in the trypanosome population of 
the group of salicylate-treated rats under consideration cor­
responded to the first sharp reduction in the trypanosome pop­
ulation of the control rats. However, the amount of host-
resistance in the form of the trypanocidal factor which was 
required to produce such a reduction in the parasite popula­
tion ©f the treated rats was necessarily greater than the 
amount required to ppoduce a similar reduction in non-treated 
rats. This assumption was supported by the belief that many 
of the parasites which were killed by the trypanocidal factor 
were replaced Immediately through the multiplicative activity 
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®f the parasites «hleh remaiiiftd. This assamption was further 
supported hy the fast that the agglutinating factor, which 
apparently aided the trypanocidal factor in removii^  the para­
sites of non-treated rats, was inoperative in the treated rats. 
ifter the first sharp reduction in the total number of 
parasites, the trypanocidal factor disappeared from the blood 
or beco^  ineffective in the nine salicylste-treated rats 
under consideration, and the fflultiplieative activity of the 
remaining parasites perpetoated a further increase in the try-
pinosGiie population, fhis increase continued until the try-
pinocidal factor again reached a concentration sufficient to 
cause a second sharp reduction in the total nimber of para­
sites. Thus, the nine salicylate-Influenced Trypanosoma lewis! 
infections followed a course closely reseabling the course of 
pathogenic infections of the relapsing type in which only the 
trypanocidal resistance factor was operative. The salicylate-
treated Trvcanosom lewisi infections of this type tended to 
be extended in time as compared to the control infections, and 
the treated hosts eventually died with heavy trypanosorae pop­
ulations. Death aay be attributed to the fact that the rats 
were unable to produce the trypanocidal factor in amounts 
sufficient to counteract the absence of all other forms of 
host-resistance. Figures 1 (page ll6) and 9 (page 155) show 
the relapsing nature of the Trvpanoscfflia lewisi infection 
which developed in nine of the twenty-seven salicylate-treated 
rats. The infection in test rat nmber 1D23, treated with 
Methyl salicylate anwS shown in Figinre 1, and the infection in 
test rat number 5^ 79» treated with phenyl salicylate and shown 
•'•2X8— 
in Flgttr© 9, both of this type. 
Only six ©f th® twenty-seven sslicylate-treated rats 
wert afele to develop enough host-resistance in the farm of 
th® trypanocidal factco* to eoapletely overcome the Trypano-
some lewisi infection, lecovery «as less rapid, however, than 
in the non-treated controls, (See Figure 3, page 128, test 
rat nuaher 2H71, treated with acetylsalicylic acidj Figure 9, 
pige 155f test rat number 5l;8l, treated with phenyl salicy­
late? and Figure 13, page 172, test rat number 7^ 76, treated 
with salicylic acid.) The infections in the treated and non-
treated rats closely paralleled one another until the time 
of the peak except for the fact that, in the treated rats, 
the peak was slightly delayed and the parasite population at 
the time of the peak usually slightly exceeded that of the 
non-treated controls, fhe delay in the time of the peak and 
the heavier trypanosome population noted for the salicylate-
treated infections were probably attributable toi (1) the 
greater amount of trypanocidal factor which was required to 
cause a reduction in a rapidly multiplying parasite population 
and (2) the greater length of time which was needed for the 
host to produce the greater amount of trypanocidal substance. 
After the time of the peak, the course of the infection 
in the salicylate-treated and non-treated rats diverged, al­
though the trypanosomes were removed from the blood in both 
instances, fhis was accomplished in the non-treated rats by 
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t"wo rather sharp redtaetlons in the trypanosome population, 
on© reduction occurring soon after the peak of the infection, 
th© other occurring at a later time and leading to the com­
plete disappearance of the parasites from the blood. The two 
sharp reductions in the total number of control parasites pre-
stuaably ^ ere due to the action of the trypanocidal and the 
agglutimting substances. 
The parasites of the six treated rats under consideration 
were also removed from the blood, but the removal was a gradual 
process not characterized by sudden, sharp decreases in the 
trypanosome population, The trypanocidal factor could have 
acted alone to cause such a gradual reduction in the trypano-
soae population if it were continually present after its first 
appearance, and if it were gradually increased in titre as the 
Infection progressed. Such an ever-present, ever more-effec-
tive trypanocidal resistance factor might have removed the 
parasites faster than they could have been replaced by the 
reproductive activity of those vhich remained and might have 
caused the gradual decline in the total number of trypanosomes. 
The gradual decline in the total number of parasites, in turn, 
would account for the extension of the infection in the sali-
cylate-treated rats. 
In the twenty-seven salicylate-treated infections, des­
cribed above, it was noted that parasite division frequently 
was accelerated as the trypanosome population was increasing 
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at a retarded rate, or as it i?as decreasing. (See Figure 1, 
page 116| Figure 3, page 128| Pigore 9, page 155? Figure 10, 
page 157| and Figure 13, page 172.) This observation offers 
an liiterestl!^  subject for speculation concerning the possi­
bility of an interrelationship bet'Keen ablastin tltre and 
trypanocidal tltre when the latter is at its height. 
It has been suggested above that the ability of the sali-
cylate-treated rat to produce large quantities of the trypan-
©eiial resistance factor for Trypanosoma lewis1 was important 
la determining the type of infection which developed. It 
has ftlso been suggested that many of the selicylate-treated 
rats produced far greater amounts of the trypanocidal sub­
stance than their non-treated controls. It has been implied 
that the production of such large quantities of the trypano­
cidal substance may have been stimulated by the presence of 
large numbers of parasites and by the absence or ineffective­
ness of ablastin and of the trypsnosome-agglutinatlng sub­
stance. 
Mar^  authors agree, ss has been shown in the review of 
literature, that salicylate partially Inhibits the develop­
ment of immunity to various types of infection. Reductions 
in the tltre of complement-fixing antibody, agglutinin, pre­
cipitin, and hemolysin have been reported for salicylate-
treated animals. However, there Is much controversy as to 
how the salicylate acts to produce such reductions in anti­
body tltre. Some authors suggest that the effect is on 
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antil)ody-producing centers. Others suggest that the salicy­
late effect Is on the comhinatlon of antibody ^ ith antigen, 
salicylate presumably having more affinity for antibody than 
antibody has for antigen. The latter viewpoint seems to be 
the more preiralent and is supported not only by the fact that 
salicylate is thought to combine i»ith plasma proteins, but 
also by the belief that antibody is a modified plssma protein. 
fh# results of the present investigation indicate that 
salicylate (para-amlnosalicyllc acid excepted) partially in­
hibited the development of immunity to Trypanosoma lewisi in­
fection in the albino rat. Hoi»ever, the current investiga­
tion does not give an answer to the question as to whether 
the salicylate effect was on the production or on the action 
of immune substances* Whatever the exact effect, salicylate 
seems to have exerted a selective action, for the ablastic 
and agglutinating substances were affected whereas the try­
panocidal substance was not. 
In addition to its direct effect on the production or 
action of immune substances in Trypanosoma lewisi-infected 
rats, salicylate (para-amlnosallcylic acid again being ex­
cepted) also may have had an indirect effect on iHBiiunlty, 
This indirect effect may have resulted from salicylate-
induced changes in the chemistry of the blood which rendered 
it a more favorable medium fc«r the active growth and multi­
plication of the trypanosomes. The literature review has 
shown that salicylate may increase the glucose content of the 
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M©od and a©cr#ase th® ©arbon dioxide content, Trypanoiomes 
are believed to utilize glncose in their metabolism, more glu­
cose being reciuired for ictlire growth and aultipllcatlon than 
for fflaintenanee of the adult parasites, Ablastin is believed 
by Moulder C 1948b) to inhibit the utiliasation of glucose and 
thas to prevent further multiplication of the trypanosomes. 
However, in the salicylate-treated rats of the current inves­
tigation ablastin was absent or unable to act in the usual way. 
Hence it is possible that the trypanosomes may have used the 
excess glucose provided by salicylate to further their multi­
plicative activity. 
Kligler, Qelger, end Comaroff (1929) and Linton (1930) 
found that the carbon dioxide content of the blood was low in 
trypsnosome infections of the pathogenic type. If salicylate 
reduced the carbon dioxide content of the blood of the treated, 
Trypanosoma lewisi-lnfected rats of the present investigation, 
it seems possible that it also may Imve favored the develop­
ment of pathogenic Infections such as those described for 
twenty-one of the twenty-seven salicylate-treated rats. 
Daily administration of benzene (approximately 0,2 ml. 
per 100 gm. per day) to frypanosom lewisl-lnfected rats inter­
fered slightly with the development of normal host-resistance 
to the parasite. Infections in the benzene-treated rats 
closely paralleled Infections in the non-treated controls ex­
cept for the fact that, In the benzene-treated rats, the aver­
age peak trypanosome population was slightly greater 5 the 
reductions in |»rasite population which followed the peak 
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were less narked; and the infections were prolonged (see Fig-
— * 
are 16, page 183). Two of the three types of host-resistance 
described for untreated infections were present in effective 
aiMunts in the treated rats. The presence of ablastin, as 
in untreated infections, was indicated "by the cessation of 
parasite reproduction at the expected tirae. The presence of 
the agglutinating substance was indicated hy the appearance 
in the hlood of many agglutinated masses of trypanosomes, 
coincidently with the decline in mrasite population. 
The only type of host-resistance described for non-
treated rats which was noticeably affected by benzene treat­
ment was the trypanocidal substance. The presence of this 
substance was indicated by the fact tl:®t, after the peak of 
the infection, the trypanosome population of the benzene-
treated rats underwent reductions similar to the two rather 
sharp reductions described for untreated trypanosome popula­
tions, However, in the benzene-treated rats these reductions 
were not as pronounced as they were in the non-treated con­
trols, Indicating that the trypanocidal substance was of sub­
normal tltre. Thus the time required for the complete re­
moval of the parasites was extended, and the infection in the 
benzene-treated rats was prolonged. A trypanocidal substance 
of sub-normal titre could also account for the slightly 
higher than normal average peak trypanosome population, noted 
for the benzene-treated rats. 
The belief that the trypanocidal substance, and not 
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ablastln or the agglutinating substance, may have "been the one 
affected by benzene is supported by the findings of other 
authors as reported in the review of literature. These inves­
tigators found that benzene Inhibited the development of immun­
ity in certain types of Infection by exerting a destructive 
action on the reticulo-endothelial system. This destructive 
action led to a reduction in the amount of antibody which could 
be formed in response to the infection. The lytic sntibody was 
the one »©st often affected. 
Bally administration of benzene <0,1 to 0.2 ml, per 100 
fffl,) plus sodium salicylate (45 mgm, per 100 gm,) to Trypano­
soma lewis1-infected rats also interfered with the development 
of host-resistance to the parasite. The course of the infec­
tion in the test rats closely paralleled the course described 
for salicylate-treated infections of the pathogenic, relapsing 
type, (See Figure 19, page 199, test rat number 9S44), Both 
ablastln and the trypanosome-agglutinating substance were 
absent ©r ineffective, for parasite reproduction continued un­
interruptedly, often Increasing in rate durii^  periods of re­
tardation, and no agglomerations of parasites were observed. 
The presence of a strong trypanocidal substance was indicated 
by the sharp decrease in the trypanosome population which 
occurred shortly after the peak of the infection. Any depres­
sing effect which benzene might have had on trypanocidal tltre 
was completely obscured. 
Since sodium salicylate apparently Interferes with the 
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produetlon or action of ablastin and of the trypanosome-
agglmtlnatlng suhstance, and since "benzene apparently decreases 
the production of the trypanocidal substance, it seems the­
oretically possible that, with exactly the right proportion 
of each of these drugs, one could always obtain Trypanosoma 
lewis1 infections of the continuous, pathogenic type. To 
accomplish this end, it would probably be necessary to Increase 
the benzene dosages and to decrease the salicylate dosages 
which were used in the present investigations. The writer 
doubts that these dosages could be administered with the de­
sired results, because benzene becomes lethal for rats if given 
in large quantities, and sodium salicylate falls to produce 
its effect on Immunity if given in small quantities. 
Besults of the current investigation showed that a slight 
anemia (as shown by the hemoglobin concentration of the blood) 
developed during the circulatory phase of the Trypanosoma 
lewis1 infection in control rats, alcohol-treated rats, and 
para-aminosallcyllc acid-treated rats. The results also 
showed that a more severe anemia developed during the circula­
tory phase of the infection In all other sallcylate-treated 
rats, Including those treated with benzene plus sodium salicy­
late. It has been assumed that this anemia was a trypanosome 
effect and not an effect of treatment except, indirectly, as 
it influenced the size of the parasite population. This assump­
tion is borne out by the following observations. (1) Both 
treated and non-treated animals showed reductions in hemoglo-
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tjin dwlog the circulatory phase of the Infection. (2) The 
hemoglobin pittern follfsied the course of the infection. The 
hemogloljin reduction began soon after the trypanosomes entered 
the blood stream, the greatest decrease being attained at the 
time of the peak of the infection or shortly thereafter. Hemo­
globin concentration of the blood then gradually returned to­
ward normal as the trypanosome population declined, (3) The 
greatest decreases in hemoglobin occurred in those rats n?hich 
harbored the largest trypanosome populations, (4) If the 
parasites were delayed In entering the blood stream, no re­
duction in hemoglobin occurred until the infection was estab­
lished in the circulation, although treatment had often been 
in progress for some time before this was accomplished. 
(5) Becovery In the treated rats which lived until the trypan­
osome population Was decreasing was as efficient as it was in 
non-treated rats. (6) The literature review showed that other 
authors noted a similar trypanosome-induced anemia in non-
treated, TrTPanosoma lewisi-infected rats. (7) Saul and Becker 
(1949} detected no evidence of anemia in sodium salicylate-
treated, non-infected rats. 
In a few rats, the reduction in hemoglobin was preceded 
by an initial slight increase. According to Poindexter (1933) 
and to Duca (1939)f the initial slight increase in hemoglobin 
noted in the present investigation may be attributed to a 
stimulatory effect of the trypanosomes on the hematopoietic 
system. 
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of the sallcylate-treated rats died at the time of 
the peak of the Infection when the hemogloliin concentration 
had reached its lowest value. Death in these rats has been 
mainly attributed to the pathogenic nature of the Trypanosoma 
leuisi infection induced by salicylate. However, death may 
have been at least partially due to the severe anemia which 
soiae ©f these rats developed* 
Saul and Becker (1949) reported no evidence of anemia in 
their ^ ,yypait^ §8,^ ffa, |f,lte,t*infected controls. However, their 
control rats developed less severe infections than those en-
cotintered in the control rats of the current investigation. 
Saul and Becker also followed changes in the total erythrocyte 
count rather than changes in hemoglobin concentration, and a 
slight anemia my not have been as easily detected. 
In benzene-treated rats (benzene, alone), in which the 
trypanosome Infection was usually light, the slight reduction 
in hemoglobin, which mf have resulted from the relatively 
mild liSiSi infection, was probably obscured by 
the direct effect of benzene on hemoglobin production. In 
these animals the hemoglobin content of the blood was subject 
to periodic fluctuations which continued as long as benzene 
was administered but "which tended to disappear with the dis­
continuance of benzene-treatment. Often, the first decrease 
in hemoglobin was preceded by a slight increase which raised 
the hemoglobin content of the blood slightly above normal for 
a short time. This initial increase in hemoglobin may be 
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attri'bttted either to the initial stimulatory effect of the 
trypanosome Infection or to the initial stimulatory effect of 
"benzene which many authors have found to precede the destruc­
tive effect of this substance. 
The periodic fluctuations in hemoglobin which were char­
acteristic of the rats treated with benzene, alone, were 
similar to the periodic fluctuations in erythrocytes described 
for benzene-treated rats used by latta and Davies (1941), 
These authors employed a dally benzene dosage which was com­
parable to the daily dosage used in the present iwestlgation, 
and their findings were supported by a histological study of 
the hemopoietic organs. They attributed the fluctuations in 
erythrocytes to alternate stimulation and depression by ben­
zene of the erythropoietic centers. 
IjSBlal-infeeted rats which received benzene 
plus sodium salicylate, dally, developed such severe trypano-
some infections as a result of the depressing influence of 
salicylate on immunity that, In these animals, the benzene 
effect on hemoglobin was completely obscured by the trypano-
some effect. Although benzene-treatment may have contributed 
to the anemia which developed, the pattern of the reduction 
in hemoglobin conformed more nearly to the pattern effected 
in other rats by heavy trypanosome populations, and showed none 
of the periodic fluctuations which resulted from benzene-treat-
aent alone. 
The total leucocyte count for the majority of the 
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Plrtil-infeeted rats, control as wll as test, 
with the exceptions of those treated with benzene or with "ben-
aene plus sodium salicylate, seemed to he influenced hy the 
trypanosome infection rather than by the various treatments. 
However, in these eases, the number of trypanosomes present 
seemed to have no bearing on the magnitude of the trypanosome 
effect on i?hite blood cells. The mere presence of the para-
sites in the blood stream seeii^ d to be sufficient to stimulate 
a leucocytosls which 'was evident at the peak of the infection 
and which persisted until the trypanosomes were removed from 
the blood stream. The conclusion that the leucocytosls which 
developed was a direct result of the Trypanosoma lewisi in­
fection, rather than a direct result of treatment, was borne 
out by the fact ttmt the leucocytosls was as pronounced in 
control rats as it was in treated rats (benzene-treated and 
benzene plus sodium salIcylate-treated rsts again being ex­
cepted), This conclusion was also borne out by the results 
of other authors reported in the review of literature. These 
investigators found that the leucocyte pattern for non-trested, 
Trypanosoma lewisi-infected rats Included a leucocytosls which 
occurred at approximately the same time as that encountered in 
the present investigation for both treated and non-treated, 
infected rats. Furthermore, the above-normal leucocyte counts 
could not be attributed to an inadvertent inclusion of nu­
cleated erythrocytes while making the leucocyte counts since 
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the iJiMbep of nucleated red cells present in the blood of the 
trypanosorae-lnfected controls rarely, If ever, exceeded the 
niaratjer present in normal, non-infected rats. 
The leucocytosis, described above, was usually preceded 
by a temporary leucopenia i^ hich was evident between the time 
of injection of the trypanosomes and the time of their estab­
lishment in the blood strean. Since, at this early stage of 
the infection, the circulating leucocytes were the only means 
of host-resistance available to the rat, the initial leuco­
penia my Imve been the result of a migration of white cells 
from the peripheral blood to the peritoneal cavity in response 
to the injection of large numbers of parasites. This belief was 
supported by the findings of laveran and Mesnil (1901b) who 
observed large numbers of leucocytes in the peritoneal fluid 
of rats soon after the intraperitoneal injection of large num­
bers of trypanosomes. 
A few rats failed to show the initial reduction in cir­
culating leucocytes. In these rats a leucocytosis was already 
in progress by the third day of the infection, A leucopenia 
may also have developed in these animals between the time of 
the zero-day total leucocyte count and the time of the third 
day count, or the early leucocytosis may have been due to an 
almost immediate invasion of the blood by the parasites. The 
latter assumption was supported by the fact that, in those 
animals which failed to show an initial leucopenia, the blood 
infection was advanced by the third day than it was in 
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those anlfflsls which showed an initial leueopenla. 
In a few rats th® initial leueopenia persisted throughout 
the entire Infection, becoming more acute as the infection 
progressed. There seems to lie no logical explanation for this 
other than that, for some reason unknown to the author, the 
leucocyte-forming organs of these animals were unable to respond 
to the trypanosoae infection in the usual way. 
Benzene (benzene, alone, or benzene plus sodium salicylate) 
produced such a pronounced effect both on the circulating leu­
cocytes and presuaably also on the leucocyte-forming organs that 
the trypanosoae effect on total leucocytes, noted for other rats, 
was not in evidence. In view of the findings of the current 
investIgation and of the results of other authors reported in 
the literature, the characteristic benzene-effect on total leu­
cocytes may be attributed to destruction by benzene of the clr-
culatlr^  leucocytes and to degeneration followed by regeneration 
within th© leucocyte-forming organs. The initial slight leu-
cocytosls noted for some benzene-treated rats may be attributed 
to an Initial stimulation either by benzene or by the trypan-
osome Infection of the hemopoietic organs. The steady or fluc­
tuating decrease in the total number of leucocytes, which began 
at once or followed the initial slight leucocytosls, may be 
attributed to benzene destruction of the circulating leucocytes 
and to benzene damage to the leucocyte-forming organs. If the 
damage to the leucocytogenlc organs were slight, many but not 
all of the leucocytes destroyed by benzene were replaced, and 
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the fliwjtuatlag deevease in t©tal leucocytes resulted. If the 
damage to the leuc«xsytogenic organs were more se'vere, the leu­
cocytes destroyed "by benzene urere not replaced efficiently, 
and the iteady decline in total leucocytes resulted. A fluc­
tuating increase in the total number of white blood cells fol­
lowed the recording of the lowest leucocyte count. This fluc-
tuatinf increase may be attributed to regeneration within the 
leucocyte-forming organs. This regenerative activity pro­
ceeded in spite of the continued administration of benzene and 
made it possible for the rat to replenish the number of circu-
latia^  leucocytes faster than they could be destroyed by ben­
zene. 
The differential leucocyte counts for all Trypanosoma 
lewisi-tnfected rats, except for those treated with benzene 
or with benzene plus sodium salicylate, showed a slight increase 
in the incidence of mononuclear leucocytes as the infection pro­
gressed. The ertent of this increase seemed in no way affected 
either by the size of the trypanosome population or by the 
daily administration of alcohol or the various salicylates. 
Hence it appears that the mere presence of trypanosomes in the 
blood of the rat may have been responsible for this effect. 
The slight increase in mononuclears may have been due to an 
increase in the large monocytes such as that reported by Poin-
dexter (1933) and by Duca (1939) for non-treated, Trypanosoma 
lewisi-infected rats, Poindexter attributed this increase, 
which he noted in the early stages of the infection, to 
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stimulation of the retlculo-endothelial system by the parasites, 
fh@ slight increase in monontiolear leucocytes, noted for rats 
of the current investigation, resulted in a correspondii^ ly 
small relatif® decrease in the percentage of neutrophils. 
A definite tendency toi«ard basophilia was also noted for 
the majority of Trypanosoma lewisi^ infected rats, regardless 
of the treatment in effect. (Benzene-trested and benzene plus 
sodium salicylate-treated rsts also showed this increase in the 
incidence of basophils.) This tendency ®as noted by Saul and 
Becker (19^ 9) for both control and sodium salicylate-treated, 
lSSM-inf®cted rats. Since the function of the 
basophils is but poorly understood, the reason for the baso­
philia in XCTPSftgffaw, Issial-infected rats of the present in­
vestigation is obscure. However, the incidence of basophils 
has been reported to increase in response to other types of 
infection or to the infection of foreign protein. Maximow 
and Bloom (1942) cited such an increase in basophils for guinea 
pigs infected with I,lytey|s, (ImUIM monocyto­
genes). These authors also stated that, in guinea pigs, baso­
phils tended to gather at the site of injection of egg albumin 
or of yentriculin# 
The differential leucocyte counts for all Trypanosoma 
leu is1-infec t ed rats, except for those treated with benzene 
or with benzene plus sodium salicylate, showed no definite ten­
dency tovard either an increased or a decreased incidence of 
eosinophils. This observation was supported by the results of 
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other iiwestigations carried omt in this laboratory i»lth Try-
pa,mSIOTa ISSlSl-infeeted rats. 
Trypanosoae-infeeted rats which received dally adminis­
tration of Tsenzene or of henzene plus sodltna salicylate shoT»ed 
a marked fluctuating redaction in the incidence of mononuclear 
leucocytes. The fluctuating reduction resulted in a decrease 
of sixty-three per cent in the percentage of circulating mono­
nuclear leucocytes. This effect could not "be attributed to 
the trypanosome infection, since, in the individual rats, the 
greatest reduction in mononuclears occurred at any time between 
the third and the ti»enty-ninth day of the infection. Such an 
effect could, however, be attributed to the destructive action 
of benzene on the circulating mononuclear leucocytes and on 
the leucocytogenic organs, Evidence that benzene destroyed 
many of the circulating mononuclears Tsas furnished by the de­
generative changes ishich were noted in these cells within a 
short time after benzene treatment was begun. This evidence 
was supported by the results of other authors reported in the 
review of literature# 
The literature review also showed that benzene, in the 
amounts used in this investigation, alternately stimulated and 
depressed the leucocytogenic centers and thus prevented the 
adequate replacement of the circulating mononuclear leucocytes 
which were destroyed by benzene. This alternate stimulative 
and depressive effect of benzene may have accounted for the 
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flaetuatlng character of the reduction in mononuclears noted 
for rats treated with benzene or with benzene plus sodium sail-
cylate. 
The literature review also showed that fluctuating In­
creases in the percentage of mononuclear leucocytes, similar 
to those reported in the results of the present Investigation! 
occurred colncidently with regenerative changes in theleucoey-
togeaie centers. Differences in the time at which regeneration 
began in the individual rats of the current investigation could 
account for the fact that some animls treated with benzene or 
with benzene plus sodium salicylate showed an earlier fluctmt-
ing increase in mononuclears than did others. 
Results reported in the review of literature showed that 
benzene treatment also reduced the absolute number of neutro­
phils by virtue of the degenerative effect of benzene on the 
leucocytogenlc organs. However, since benzene sees»d to select 
the circulating mononuclear leucocytes for destruction, the 
percentage of circulating neutrophils increased in accordance 
with the decrease in the mononuclear percentage. A similar 
effect on the percentage of circulating neutrophils was noted 
in benzene-treated and benzene plus sodium salicylate-treated 
rats of the current investigation. 
In addition to the benzene effect on mononuclears and 
neutrophils and to the trypanosome effect on basophils, all 
benzene-treated rats (benzene plus sodium salicylate-treated 
rats included) showed a marked decrease in the incidence of 
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eircalatlng eosinophils as eompared to the incidence of these 
cells in normal rats and in other Trypanosoma lewisi-infeeted 
rats. Wheress the average percentage of eosinophils for normal 
rats used in this investigation was 0,4 per cent, the average 
percentage of eosinophils for benzene-treated rats i?as 0,1 
per cent or less, inch a decrease in the incidence of eosino­
phils might have occurred in benzene-treated animals if benzene 
destroyed the circulating eosinophils and damaged the eosino-
phil-forming ©enters In such a toj as to prevent adequate re­
placement, However, no decrease in eosinophils was reported 
by other authors for benzene-treated animals. Such a decrease 
might also have occurred if eosinophils hsd migrated from the 
peripheral blood in large numbers. According to liaximow and 
Bloom <1942), eosinophils are known to accumulate in enormous 
numbers in tissue areas and about animal parasites. The present 
author is inclined to give more weight to the first Iqrpothesis, 
that benzene destroyed large numbers of eosinophils and pre­
vented their replacement, since, if the second hypothesis were 
true, a decrease in the incidence of eosinophils could have been 
expected in other ItiLSl-lnfected rats. 
M. few of the miscellaneous results obtained in this Inves­
tigation are wca^ tt^  of comment, together with a possible ex-
plamtlon for their occurrence. The excessive bleeding from the 
©lipped tail which was noted for some rats treated with salicy­
late, with benzene, or with benzene plus sodium salicylate was 
probably attributable to Interference of the test substances 
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with the clotting meehanlsm. The facts from the literature 
staggest that hoth salicylate and benzene may have reduced the 
amount ©f prothromhia SOTBially present in the blood of the rats 
of the present investigation. The excessive loss of blood may 
have been partly responsible for the severe reduction in hemo­
globin noted tar the salicylate-treated animals, nevertheless, 
the loss of blood was not sufficient to alter noticeably the 
direct relationship ®jcisting bet^ reen the total number of try-
panosoraes and the extent of the hemoglobin deficit. 
The pronoumed loss of i?eight which was noted for rats 
treated with methyl salicylate and with benzene (alone and in 
conjunction with sodium salicylate) can be attributed to the 
toxicity of these su'ostances for the rat. Toxicity of the test 
substance may have been partly responsible f®p the early death 
of many ©f the methyl salicylate-treated animals. However, 
other salicylate-treated rats which gained weight at approxi­
mately the same rate as their non-treated controls also showed 
a high mortality percentage. In these aniamls, death was pro­
bably directly attributable to the pathogenic course of the 
iSSM infection which developed in response to 
salicylate treatment and not to excessive toxicity of the test 
substances. 
It has been pointed out in the results of this investiga­
tion and in the discussion that a few rats failed to respond to 
the MMl infection or to the various treatments 
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in th® mamier in which the majority of the aniraals responded, 
fhese instances of increased resistance or of increased sua-
ceptihility to the infection or to the treatment can he attri-
hnted to inherent differences in the individual animals which 
persisted even in a highly inbred colony of Wistar A rats. 
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STOfflaii AM) comimiom 
1. The eours© of th® ISSXSil Infection was 
studied and certain aspects of the blood picture were followed 
in Wistar A rats which received daily dosage with methyl sali­
cylate (0,1 to 0,2 al,), acetylsalicylic acid (45 to 98 mgra,), 
thirty».five per cent ethyl alcohol (2,0 ml,), para-aminosali-
cylic acid (to to 100 mgm,), phenyl salicylate (45 mgm, per 
100 gm.)| sodiua salicylate (45 mgm, per 100 gm,), salicylic 
acid (45 ttgm, per 100 gm,), henzene (approximately 0,2 ml, per 
100 gm.), or henaene (0,1 to 0,2 ml, per 100 gm,) plus sodium 
salicylate (45 mgffl. per 100 gm,), and in their infected, non-
treated controls, 
2. Trypanosoma lewlsi-infected rats of this investiga­
tion normally developed an agglutinin against the adult trypan-
osomes in addition to the reproduction-inhibiting reaction-
product and the trypanocidal factor. The agglutinin, with the 
aid of the trypanocidal factor, appeared to be Instrumental 
in removing the adult trypanosomes from the blood stream, 
3. ITelther the course of the ISSMl infec­
tion nor the blood picture was affected, directly, by the dally 
administration of alcohol or of para-aminosalicyllc acid to the 
test rats, 
4. The course of the Trypanosoma lewis1 infection in rats 
treated with methyl salicylate, acetylsalicylic acid, phenyl 
salleylate, sodium salicylate, salicylic acid, or with henzene 
plus soditm salicylate differed from the course of the Trvpano-
aeaa lewisi infection in their non-treated controls in the fol» 
lowing respectsf 
a) The reproductive phase of the parasites was ex­
tended to include the entire length of the infection in 
the treated rats. 
h) The continued multiplicative activity of the 
trypanosomes elevated the parasite population far above 
control levels, 
c) The time of the peak of the infection t?as delayed 
in the treated rats, 
d) The infection in many of the treated rats took 
a pathogenic course, either of the continuous or of the 
relapsing type. 
e) The infection was prolonged in the treated rats 
which recovered. 
5. The differences, listed ahove, "between the test and 
control infections were attributed toi 
a) r^tial or complete inhibition by salicylate of 
the production or action of the anti-trypanosOTie-
reproducing resistance-factor, ablastin. 
b) Complete inhibition by salicylate of the produc­
tion or action of the trypanosome-agglutinating resistance-
factor. 
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c) Stimulation, by th® presence of large trypano-
some populations, or by the absence or ineffectiveness 
of other forms of host-resistance, to excessive produc­
tion of the trypanocidal substance, 
6. The course of the Trypanosoma lewisi infection in 
rats treated with benzene, alone, differed from the course of 
"fehe Trypanosoma lewisi infection in their non-treated controls 
in the following respectss 
a) The trypanosome population at the peak of the 
Infection was slightly greater in the benzene-treated 
animals. 
b) The parasites were less efficiently removed from 
the blood of the treated animals, 
c) The infection was definitely prolonged in the 
treated animals. 
7. The differences, listed above, between the test and 
control infections were attributed to a benzene-induced de­
crease in the production of the trypanocidal resistance factor, 
8. The following deviations from the normal blood pic­
ture i»ere noted in the majority of non-treated, Trypanosoma 
lewisi-Infected rats and also in the majority of infected rats 
which received methyl salicylate, aeetylsalicylic acid, thirty-
five per cent alcohol, para-aminosalicylic acid, phenyl sali­
cylate, sodium salicylate, and salicylic acid. The deviations 
seemed to be directly attributable to the trypanosome infection. 
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a) An occasional initial slight increase in hemo­
globin. 
•fe) A reduction in th© hemogloTain concentration of 
the blood which seemed to be directly jsroportional to 
density of the trypanosome population, 
c) An initial leucopenia followed by a leucocytosis 
which was evident at the peak of the infection and which 
persisted until the trypanosomes were removed from the 
blood stream. 
d) A slight increase in the incidence of mononuclear 
leucocytes which was accompanied by a comparable slight 
decrease in the incidence of neutrophils. 
e) A slight increase in the incidence of basophils. 
The trypanosome infection produced no consistent effect on the 
incidence of eosinophils. 
9. The above deviations from the normal blood picture, 
except for the trypanosome-Induced basophilia, were not regu­
larly noted for rats treated with benzene or with benzene plus 
sodium salicylate. 
10. Treatment with methyl salicylate, acetylsalicylic 
acid, phenyl salicylate, sodium salicylate, and salicylic acid 
indirectly affected the hemoglobin concentration of the blood 
by favoring a large trypanosome population whose presence may 
have interfered either with hemoglobin synthesis or with the 
production of red blood cells. These test substances, of them­
selves, had no direct effect either on hemoglobin or on the 
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total or differentiel leucocyte count. 
11, Treatment with benzene, alone, markedly affected both 
the hemoglobin concentration of the blood and the total and 
differential leucocyte count bys 
a) Causing fluctuating increases and decreases in 
hemoglobin. 
b) Destroying marxy of the leucocsrtes of the circu­
lating blood, selecting mononuclear leucocytes, and 
possibly eosinophils, for destruction. This resulted in 
a marked reduction in the total leucocyte count and in 
the percentage of mononuclear leucocytes and of eosino­
phils, The percentage of neutrophils increased as the 
mononuclears decreased and vice versa. The percentage 
of basophils was unaffected by benzene treatment. 
12. Treatment with benzene plus sodium salicylate indi­
rectly affected the hemoglobin concentration of the blood by 
favoring a large trypanosome population whose presence may have 
interfered either with hemoglobin synthesis or with the pro­
duction of red blood cells. The effect of benzene, alone, 
on hemoglobin was not evident. Animals treated with both 
these test substances showed the typical benzene effect on 
total and differential leucocytes, described above, the inci­
dence of basophils again being unaffected. 
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APPllDICES 
The raw data for all experimental work have been assembled 
into tabular form and are presented in Appendices 1 through 10, 
One appendix has been devoted to each of the nine treatments 
used in the investigation. For ease of reference, appendix 
numbers have been made to correspond to treatment numbers used 
in the body of the thesis. Thus Appendix 1 contains the data 
for Treatment 1, methyl salicylatei Appendix 2 contains the 
data for Treatment 2, aeetylsalicylic acidj et cetera. Appen­
dix 10 contains the data for mean length and standard devia­
tion for length obtained fw trypanosomes of Series A, treated 
•with methyl salicylate, airf for tryimnosomes of Series P, 
treated isith benzene, together with other data repeated from 
ApTjendix 1 and Appendix 8. 
From left to right the abbreviated column headings of 
Appendices 1 through 9 represents the rat code number, composed 
of the treatment number, the series letter, and the rat number; 
classification as control or test animal} date infected with 
Trypanosoma intraperitoneal injectionj day of the 
infection? rat weight in grams; total number of trypanosomes 
in thousands per cubic millimeter of blood; percentage of divi­
sion forms obtained from the examination of 500 to 1,000 con­
secutive stained trypanosomes; hemoglobin in grams per 100 cc. 
of blood; differential white blood cell count including the 
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percentages of mononuclear leucocyte®, neutrophils, eosinophils, 
and basophils found in an examination of 200 consecutive 
stained leucocytesj and the total number of white blood cells 
in thousands per cubic millimeter of blood. 
Occasionally, abbreviations t?ere used within the columns 
of data, A WTr" ('•Trace**) in the column for total number of 
trypanosomes indicates that stained blood smears showed the 
presence of a few trypanosomes although the parasite count on 
diluted blood was negative, 
A "V" or an *• A" appearing in the division forms column 
refers to the status of the trypanosome population, "Y" denot­
ing the presence of parasites which showed considerable size 
variation although no division forms could be found and "A" 
denoting the presence of parasites which showed minimal size 
variation and hence could be designated as adult forms. The 
WA" representing an adult population appears only on the first 
day that size variation was considered negligible, but with 2 
exceptions it can be inferred for each day thereafter. Test 
rats number 1A02 and ICIO, treated with methyl salicylate, 
showed a recurrence of parasite reproduction and variation on 
the 10th day although the adult stage had apparently been 
reached on the 7th day. 
In Appendix 10 the mean length and the standard deviation 
for length are given in microns. Other headings and abbrevi­
ations are explained in the foregoing paragraphs. 
Appeirfix 1 
Bata for Rats Treated with Methyl Salicylate (Oil of Wlntergreen) 
Sat Classi- Date 
lo, fieation Infeeted 
Day It. 
gas. 
Tryps. 
103 
mm. J 
D.F. 
% 
Hb 
100 ee 
Differential IBC 
M H 1 B 
i i i % 
Total 
IBC 
bmi.3 
lAOl Control 6-19-4? 0 191 14.8 
3 198 28.8 1.6 13.1 71.0 28.5 0.0 0.5 
5 196 70.0 1.9 12.3 79.5 20.5 0.0 0.0 
7 194 57.5 0,0<-A 13.8 77.0 23.0 0.0 0.0 
10 195 22.5 0.0 12.5 83.5 15.5 0.5 0.5 
1A02 Test 6-19-47 0 201 17.3 
3 202 17.5 2.0 14.1 75.5 24.0 0.0 0.5 
5 204 42.5 0.4 13.8 75.5 24.0 0.0 0.5 
7 202 70.0 0.0*-A 10.8 81.0 18.5 0.5 0.0 
10 175 72.5 1.2 9.0 71.5 28.0 0.0 0.5 
1B05 Control 6-30-47 0 230 14.9 59.5 0.5 0.5 
3 232 22.5 1.8 14.7 68.5 30.5 0.5 0.5 
5 233 92.5 0.0-? 13.6 80.0 19.5 0.0 0.5 
7 236 75.0 0.0-A 13.1 87.0 12.0 1.0 0.0 
10 234 10.0 0.0 13.7 79.0 18.0 1.0 2.0 
13 243 2.5 0.0 13.8 85.5 13.5 0.5 0.5 
1B06 Test 6-30-47 0 215 14.4 65.0 34.5 0.5 0.0 
3 214 20.0 0.8 13.4 70.0 29.5 0.5 0.0 
5 217 62.5 0.0-V 13.5 83.5 16.0 0.0 0.5 
7 218 80.0 0.0-A 13.3 85.5 14.0 0.0 0.5 
10 212 52.5 0.0 13.6 55.5 44.0 0.5 0.0 
13 215 45.0 0.0 13.3 57.0 42.5 0.0 0.5 
Continued next page 
IppeiMilx 1 (eontinaed) 
Bat Classi- Bate Bay wt. Tryps. B ».F. Hb Differential IBC Total 
Fo, ficatlon Infected 
103 
M W I 1 B IBC 
gfflS. % g«s. i i f f % 103 
ma. 3 100 cc rai.3 
HO? Test 6-30-47 0 208 14.8 63.5 36. 5  0. 0 0.0 
3 208 27.5 1. 0 14.0 73.5 26. 5  0. 0 0.0 
5 212 150.0 0. 6 12.8 69.0 30. 5  0. 0 
7 200 177.5 0. 7 14,4 57.0 42.5 0. 0 0.5 
1G08 Control 7-13-47 0 104 13.7 82.5 17.0 0. 0 0.5 
3 108 Tr. 13.4 80.5 19.5 0. 0 0.0 
5 114 115.0 1. 0 12.4 73.0 25.5 0. 5 1.0 
7 120 40.0 0. O—A 12.3 91.0 9.0 0. 0 0.0 
10 127 37.5 0. 0 12.5 85.0 14.5 0. 5 0.0 
1C09 Test 7_13-.47 0 117 13.7 79.0 20.5 0. 5 0.0 
3 120 Tr. 13.8 80.0 20.0 0. 0 0.0 
5 121 10.0 1. 6 13.7 75.5 24.5 0. 0 0.0 
7 120 156.0 5. 3 11.9 73.5 26.0 0. 5 0.0 
ICIO Test 7-13-47 0 142 14.2 76.0 24.0 0. 0 0.0 
3 150 Tr. 14.6 76.0 24.0 0. 0 0.0 
5 154 10.0 1. 0 15.0 75.0 25.0 0. 0 0.0 
7 159 7.5 0. 0-A 14.3 24.5 0. 0 0.0 
10 138 5.0 0. 5 10.0 88.5 11.5 0. 0 0.0 
1D20 Control 11-7-47 0 210 16.0 63. 5  35.5 1. 0 0.0 
3 203 35.0 2. 4 14.3 68.5 30. 5  0. 5 0.5 
5 206 32.8 0. 2 15.0 84.5 15.5 0. 0 0.0 
7 208 22. 5  0. 0-.A 14.5 78. 5  20. 5  0. 0 1.0 
Continued next page 
Rat Classi- Date 
Ho, ficatioa lofected 
1J)20 (eontiimed) 
1D21 Control 11-7-47 
1D22 Test 11-7-47 
Appendisr 1 (eontinned) 
wt. Tryps. D.F. Hb Differential IBC 
103 
M H 1 B 
gros. % IMS. % > % 
1(X) ce 
210 7.5 0.0 14.0 83.0 17.0 0.0 0.0 
211 12.5 0.0 14.5 86.0 12.5 1.0 0.5 
222 7.5 0.0 16.0 79.5 20.0 0.0 0.5 
227 TP. 15.5 85.0 14.5 0.0 0.5 
224 0.0 15.5 81.5 17.5 0.0 1.0 
235 17.0 62.0 37.5 0.5 0.0 
228 37.5 0.5 15.4 65.0 33.0 0.0 2.0 
232 110.0 0.0-A 15.0 84.0 14.0 0.0 2.0 
229 142.5 0.0 15.0 68.0 29.5 1.0 1.5 
227 5.0 0.0 14.0 89.5 10.0 0.0 0.5 
231 10.0 0.0 14.0 78.0 19.5 1.0 1.5 
242 TP. 15.5 81.0 17.5 1. 0 0.5 
250 0.0 16.0 62,0 35.0 2.0 1.0 
252 0.0 17.0 85.5 12.5 2.0 0.0 
203 16.0 65.0 34.5 0.5 0.0 
194 55.0 0.4 14.6 75.5 22.5 0.5 1.5 
187 230.0 2.3 12.5 86.0 13.5 0.0 0.5 
176 352.5 1.8 10.5 86.5 13.0 0.5 0.0 
174 490.0 1.8 8.0 94.0 4.5 1.0 0.5 
160 505.0 2.1 5.5 90.0 6.5 2.0 1.5 
Total 
IBC 
1Q3 
!Bin,3 
Continued next page 
Appendix 1 <eoatimed) 
Bat Classl- Bate Day Wt. Tryps. B.F. Hb Blffegg^ ratial WBC Total 
lo. flcatlon Infested m s 1 B IBC 
gffls. 103 % gas. % % % % 103 
ffia.3 100 ce fflHi.3 
2B23 Test 11-7-47 
1D24 Test 11-7-47 
1D25 Test 11-7-47 
0 W. 1.6 
15.5 66.0 34.0 0.0 0.0 
3 lU 25.0 15.0 80.0 18.0 0.0 2.0 
5 187 147.5 1.4 14.0 80. 5  18.5 0.5 0. 5  
7 182 195.0 1.2 14.0 9.5 0.0 0. 5  
9 186 290.0 0.6 12.0 88.5 11.0 0.0 0. 5  
11 193 200.0 0.4 10.0 86.0 12.5 0.0 1.5 
13 194 322.5 1.3 10.5 87.5 11.5 0.5 0.5 
15 195 342.5 0.4 10.0 81.0 18.5 0.0 0.5 
17 191 340.0 1.1 9.5 80.5 14.0 0.5 1.0 
19 196 187.5 1.6 8.5 62.5 36.0 0.0 1.5 
21 194 205.0 
•^7 6.0 60.0 36.5 2.0 1.5 23 182 250.0 0.6 6.0 75.0 22,0 2.0 1.0 
0 216 16.0 61.5 37.0 1.0 0.5 
3 196 52.5 0.4 16.0 53.0 45.0 0.0 2.0 
5 198 292.5 1.0 13.4 77.5 21.0 0.5 1.0 
7 191 425.0 2.2 12.0 82.0 16.5 0.5 1.0 
8 172 420.0 6.4 8.8 76.0 24.0 0.0 0.0 
0 242 17.0 66.5 33.5 0.0 0.0 
3 224 32.5 1,8 16.0 65.5 34.0 0.0 0.5 
5 227 177.5 1.6 14.6 81,5 17.5 0.0 1.0 
7 226 192.5 3.1 13.0 82.0 17.0 0.5 0.5 
9 212 232.5 2.7 10.5 87.5 12.5 0.0 0.0 
11 198 312.5 2.3 6.5 87.0 10.5 2.0 0.5 
13 182 550.0 4.4 4.0 93.0 6.5 0.0 0.5 
Continued next page 
Appendix 1 (continued) 
Bat Clsssi- Bate Day lit. Tryps. B.F. m Differential mC Total 
Wo, fiostim lijfeeted M Hf 1 B IBC 
gas. gms. % % % 103 
100 cc raB.3 
13>26 Test H-7-47 0 192 14.5 53.0 45.5 1.0 0.5 
3 m 40.0 2.0 14.0 59.0 37.0 1.5 2.5 
5 166 147.5 2.0 8.5 60.5 39.0 0.0 0.5 
11527 Test 11-7-47 0 230 16.0 61.0 39.0 0.0 0.0 
3 216 27.5 2.0 14.0 74.0 26.0 0.0 0.0 
5 212 322.5 2.1 13.3 77.5 20.5 0.0 1.5 
7 213 230,0 2.9 12.3 81.5 18.5 0.0 0.0 
9 196 152.5 5.2 4.0 70.0 30.0 0.0 0.0 
Appendix 2 
Date for Bats Treated with Acetylsalieylic Aeid (Aspirin) 
lat Classi- Date Day Wt. Tryps. D.F. Hb Differential WBC Total 
lo, ficatlon Infected M 1 B "sm 
gas. 103 % gms. % % 103 
ram,3 100 cc ffiffi.3 
2F11 Control 7-21-47 0 141 16.0 54.0 45.5 0.0 0.5 
3 141 7.5 3.0 14.0 77.5 22.0 0.5 0.0 
5 143 47.5 0.2 12,2 79.0 20.0 0.0 1.0 
7 145 50.0 0.0-1 11.6 77.0 23.0 0.0 0.0 
10 153 40.0 0.0 13.7 82.5 17.5 0.0 0.0 
12 - 5.0 - - wm - - mm 
2F12 Test 7-21-47 0 155 16.4 48.0 51.5 0.5 0.0 
3 150 5.0 - ? 13.0 79.5 20.0 0.5 0.0 
5 154 57.5 2.6 12.7 74.0 25.5 0.0 0.5 
7 153 152.5 0.9 8.3 55.0 44.0 0.5 0.5 
10 147 312.5 3.3 7.0 72.5 27.0 0.5 0.0 
2F13 Test 7-21-47 0 141 16.7 40.5 59.0 0.0 0.5 
3 139 2.5 - V 12.9 71.0 29.0 0.0 0.0 
5 144 50.0 0.2 11.5 52.5 46.5 1.0 0.0 
7 147 187.5 1.3 9.0 63.5 36.0 0.5 0.0 
8 150 - 2.9 - 93.0 6.5 0.5 0.0 
2G14 Control 8-1-47 0 138 18.0 75.0 24.0 1.0 0.0 
3 144 7.5 - V 16.1 86.0 14.0 0.0 0.0 
5 145 40.0 1.0 13.7 59.0 41.0 0.0 0.0 
7 150 87.5 0.0-A 14.0 89.5 10.5 0.0 0.0 
10 150 50.0 0.0 14.5 89.0 11.0 0.0 0.0 
12 153 62.5 0.0 14.1 86.5 13.0 0.5 0.0 
Continued next page 
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Appendix 2 (continaed) 
Bat Classi- Date wt. D.F. Hb Differential IBC Total 
BTo, fieation Infected 
1Q3 
M 1 B IBC 
gffls. g»S. % % % % 103 
Mi, 3 100 cc mm. 3 
2616 fest 8-1-47 0 133 15.0 81.0 18.5 0.5 0.0 
3 123 0.0 15.5 80.5 19.0 0.0 0,5 
5 118 7.5 0.5 14.0 77.5 22.5 0.0 0.0 
7 123 135.0 0.5 13.0 68.5 31.5 0.0 0.0 
10 124 707.5 1.1 11.2 84.0 15.7 0.0 0.3 
12 123 847.5 0.7 8.3 85.5 13.5 0.5 0.5 
14 109 1240.0 0.2 7.1 78.5 21.5 0.0 0.0 
2H64 Control 12-31-48 0 120 14.5 74.0 26.0 0.0 0.0 10.4 
3 128 2.5 - 13.5 79.0 20.5 0.5 0.0 5.9 
5 138 7.5 1.0 12.8 76.0 23.5 0.0 0.5 3.8 
7 145 37.5 4.8 10.5 58.5 41.5 0.0 0.0 6.1 
9 146 125.0 0.5 10.7 80.5 17.5 0.5 1.5 10.0 
11 154 57.5 0. 0—A 10.5 79.0 19.5 1.0 0.5 10.4 
13 156 17.5 0.0 11,0 80.0 19.0 1.0 0.0 13.5 
15 159 16.3 0.0 12.3 78.0 21.0 0.5 0.5 9.3 
17 164 11.3 0.0 13.5 B1.5 17.5 0.0 1.0 11.6 
19 167 1.3 0.0 — 83.5 16.5 0.0 0.0 14.9 
21 169 2.5 0.0 13.5 79.0 20.0 1.0 0.0 12.5 
23 168 1.3 0.0 14.2 83.5 16.5 0.0 0.0 12.4 
25 170 Tr. 13.8 75.5 24.0 0.5 0.0 9.5 
27 177 Tr. 13.2 73.0 27.0 0.0 0.0 10.7 
29 - 0.0 14.5 80.0 19.5 0.5 0.0 13.2 
Continued next page 
Bat Classl- Dat@ Day 
Mo. ficatlon Infected 
2H65 Control 12-31-48 
2H66 Control 12-31-48 
0 
3 
5 
1 
9 
11 ii 
17 
0 
3 
5 
9 
11 
13 
15 
17 
10 
Appendix 2 (continued) 
~ftl Tryps. bTfI hS Bifferentlal WBC Total 
M 1 1 B WIC 
l63  ^ gas*  ^  ^^  % lo3 
am. 3 100 ce mi. 3 
167 13.3 84.5 15.0 0.5 0.0 9.8 
175 12.5 2.0 13.0 60.5 39.0 0.0 0.5 9.2 
179 182.5 0.4 11.5 70.0 29.5 0.5 0.0 7.8 
190 165.0 0.0-V 12.0 80.0 20.0 0.0 0.0 8.0 
192 110.0 0.0-Y 11.5 77.0 20.5 0.0 2.5 7.1 
198 77.5 0. 0—A 11.5 68.5 31.5 0.0 0.0 
206 12.5 0.0 11.3 71.0 29.0 0.0 0.0 8.7 
207 0.0 13.5 76.5 23.5 0.0 0.0 9.2 
219 0.0 13.8 73.5 26.0 0.0 0.5 8.0 
156 13.0 83.0 16.5 0,5 0.0 7.6 
164 7.5 1.0 13.0 70.5 29.0 0.0 0.5 7.4 
175.0 1.3 11.2 65.5 34.0 0.5 0,0 9.9 
185 272.5 0.1 11.5 81.5 18.0 0.5 0.0 7.7 
m 207.5 0.0-A 11.2 68.0 32.0 0.0 0,0 10.8 185 172.5 0.0 11.5 71.0 ,28.5 0.0 0.5 14.4 
182 57.5 0.0 12.8 74.0 26.0 0.0 0.0 12.1 
187 72.5 0.0 12.8 75.0 24.0 0.0 1.0 13.7 
192 30.0 0.0 13.0 77.0 22.5 0.5 0.0 12.3 
198 0.0 13.5 87.0 12.0 0.5 0.5 17.0 
I M OS 
vn 
Continued next page 
Appendix 2 (contlnaed) 
Bat Classi- Date 
Ho, ficatl©!! Infected 
Bay It, 
gas. 
fryps. 
103 
mm, 3 
D,F. 
0 
Hb 
gffls, 
100 ce 
Differential Wm 
M  1 1 1  
0 % % % 
Total 
..1Q3 
1051,3 
2H70 fest 12-31-48 0 156 14,5 71.5 27,5 0,5 0,5 
3 160 0,0 12.8 71.5 28,5 0,0 0,0 6,6 
5 l6l fr. 11,7 64,5 32,5 •^5 1.5 11,0 7 166 37.5 1,0 11,6 79.0 20.5 0.5 0.0 4.7 
9 164 172,5 2,0 9.7 76.0 22.0 0.0 2,0 6.7 
U 163 300,0 0.5 6,4 90.0 6,0 2.0 2,0 2,2 
13 143 475.0 0.5 4,3 - - - mm 1.5 
2H71 Test 12-31-48 0 126 13.7 74.0 25.0 0.5 0,5 6.1 
3 134 2,5 - ? 12,5 90.0 10.0 0,0 0,0 4,7 
5 135 5.0 - V 12,5 69.0 30.5 0,0 0.5 5.7 
7 143 117.5 0,6 11,0 67.5 31.0 0.5 1,0 1-^  9 143 175.0 1.5 9.0 73.0 27.0 0,0 0,0 6,4 
11 144 2^ ,5 0,6 7.6 75.0 25.0 0,0 0,0 7.8 
13 142 185.0 1,4 7.3 65.0 35.0 0,0 0.0 10.5 
15 137 197.5 1,7 7.0 74.5 25.0 0,0 0.5 8,6 
17 140 160,0 0,6 7.0 82.0 18.0 0,0 0.0 9.6 
19 146 122,5 0.1 6.5 74.0 26.0 0,0 0,0 9.1 
21 146 140,0 0.1 6,2 6l. 0 38.0 1,0 0,0 12,3 
23 149 72,5 0,3 6,2 66,0 34.0 0,0 0,0 12,0 
25 155 37.5 0.4 7.3 58,0 40.5 1,0 0,5 11,2 
27 151 10,0 1.5 8,5 45,0 54.0 0,0 1,0 18,5 
29 148 1.3 1.0 9.8 74,0 25.5 0,5 0,0 12,7 
31 156 Tr, - y 9.5 59.5 40,5 0,0 0,0 12.6 
33 162 Tr, - V 10,0 84,0 16,0 0,0 0,0 
35 143 Tr, - V 11,0 65.5 30,5 0,0 0,0 — 
37 152 Tr, - 10,5 72,5 27,0 0,5 0,0 — 
39 159 0,0 10,3 78,0 22,0 0,0 0,0 
Continued next page 
Appendix 2 (eontinaed) 
Bat Class!- Bate Bay wt. Tryps. B.F. Hb Bifferentlal WBC fotal 
So. fleation Infected M n 1 s WBC 
gns. 103 gms. % % % lo3 
100 CO MB.3 
2IR^ 2 Test 12-31-48 0 130 
1.8 
13.8 79.0 21.0 0.0 0.0 6.2 
3 127 25.0 13.7 65.0 34. 5  0.5 0.0 6.1 
5 130 132.5 5.1 11.3 65.5 34.0 0,0 0.5 5.9 
7 130 202.5 1.3 10.0 89.5 10.0 0.5 0.0 6.7 
9 134 187.5 1.6 9.5 68.0 30.0 0.0 2.0 9.9 
11 136 97.5 
85.0 
1.4 8.5 77.0 22.0 0. 5  0. 5  10.2 
13 140 0.7 8.5 66.0 33.0 0.5 0. 5  13.2 
15 140 40.0 0.6 8.0 ai 19.5 1.0 0.0 12.1 17 145 10.0 0.4 7.8 12.5 0.0 0.0 11.3 
19 151 1.3 3.0 9.5 80. 5  16.0 2.0 1.5 16.1 
21 146 3.8 3.0 11.2 81.0 18.0 1.0 0.0 16.2 
23 1^6 1.3 - 7 10.2 87.0 12.5 0. 5  0.0 9.9 
25 154 Tr. r 11.1 91.5 7.5 0.5 0.5 14.7 
27 156 Tr. 13.7 92.0 7.0 1.0 0.0 11.2 
29 157 Tr. 15.4 77.0 20.0 0.5 2.5 12.2 
31 165 Tr. 15.0 72.0 27.5 0.0 0.5 7.6 
33 152 •pp. 15.0 77.5 
81.0 
22.0 0. 5  0.0 10.3 
35 157 TT, 13.8 17.0 1.0 1.0 10.7 
37 167 0.0 13.5 74.0 24.5 1.0 0.5 10.3 
Appeiidi:^  3 
Data for Bats Treated with Ithyl Alcohol (35^ ) 
Eat Classi- Bate Bay 
Ho, fteation Infected 
Wt. 
gms. 
Tryps. 
10^  
D.F. Differential IBC 
gms. 
"¥ 
% 
rom.- 100 CO 
Total 
IBC 
103 
.3 mm 
3164 Control 12-31-48 
3X65 Control 12-31-48 
0 120 14.5 74.0 26.0 0.0 0.0 10.4 
3 128 2.5 13.5 79.0 20.5 0.5 0,0 5.9 
5 138 7.5 1.0 12.8 23. 5  0.0 0. 5  3.8 
7 145 37.5 4.8 10. 5  58.5 41.5 0.0 0.0 6.1 
9 146 125.0 0.5 10.7 80.5 17.5 0.5 1.5 10.0 
11 154 57.5 0.0-A 10. 5  79.0 19.5 1.0 0. 5  10.4 
13 156 17.5 0.0 11.0 80.0 19.0 1.0 0.0 13.5 
15 159 16.3 0.0 12.3 78.0 21.0 0.5 0.5 9.3 
17 164 11.3 0.0 13.5 81.5 17.5 0.0 1.0 11.6 
19 167 1.3 0.0 83.5 16.5 0.0 0.0 14.9 
21 169 2.5 0.0 13.5 79.0 20.0 1.0 0.0 12.5 
23 168 1.3 0.0 14.2 83.5 16.5 0.0 0.0 12.4 
25 170 Tr. 13.8 75.5 24.0 0.5 0.0 9.5 
27 177 Tr. 13.2 73.0 27.0 0.0 0.0 10.7 
29 - 0.0 14.5 80.0 19.5 0.5 0.0 13.2 
0 167 13.3 84.5 15.0 0.5 0.0 9.8 
3 175 12.5 2.0 13.0 60. 5  39.0 0.0 0.5 9.2 
5 179 182.5 0.4 11.5 70.0 29.5 0. 5  0.0 7.8 
7 190 165.0 0.0-V 12.0 80.0 20.0 0.0 0.0 8.0 
9 192 110.0 0.0-y 11.5 77.0 20.5 0.0 2.5 7.1 
11 198 77.5 0.0-A 11.5 68.5 31.5 0.0 0.0 7.1 
13 206 12.5 0.0 11.3 71.0 29.0 0.0 0.0 8.7 
15 207 0.0 13.5 76.5 23.5 0.0 0.0 9.2 
17 219 0.0 13.8 73.5 26.0 0.0 0.5 8.0 
i iv> 
a\ 
CO 
I 
Continued next page 
Appendix 3 \(continued) 
Sat Class i- Date Bay ' 'ft." Tryps. D.F. Hb Differential TOC Total 
Ho. ficatien Infected M H 1 B WK; 
gms. io3 gms. $ % % lo3 
a®, 3 100 cc 
3166 Control 12-.31-4.8 0 156 13.0 83.0 16.5 0.5 0.0 7.6 
3 164 7.5 1.0 13.0 70.5 29.0 0.0 0.5 7.4 
5 171 175.0 1.3 11.2 65.5 34.0 0.5 0.0 9.9 
7 185 272. 5  0.1 11.5 81.5 18.0 0. 5  0.0 7.7 
9 183 207. 5  0.0-A 11.2 68.0 32.0 0.0 0.0 10.8 
11 185 172.5 0.0 11.5 71.0 28.5 0.0 0.5 14.4 
13 182 57.5 0.0 12.8 74.0 26.0 0.0 0.0 12.1 
1$ 187 72. 5  0.0 12.8 75.0 24,0 0.0 1.0 13.7 
17 192 30.0 0.0 13.0 n.O 22.5 0. 5  0.0 12.3 
19 198 0.0 13.5 87.0 12.0 0. 5  0.5 17.0 
3167 Test 12-31-48 0 102 14.4 92.0 7.5 0.5 0.0 7.1 
3 105 12.5 1.5 14.4 73.0 25.0 0.5 1.5 7.9 
5 106 152.5 1.0 13.5 84.0 14.0 0.0 2.0 7.2 
7 111 147.5 0.0-A 13.5 86.5 13.0 0.0 0. 5  9.7 
9 116 100.0 0.0 12.0 83.5 15.5 0.5 0.5 lo,6 
11 120 40.0 0.0 12.5 79.5 19.0 0.5 1.0 9.2 
13 120 62.5 0.0 13.5 76.5 21.5 0. 5  1.5 9.0 
15 124 37.5 0.0 14.0 85.5 11.0 1.0 2.5 10.6 
17 129 27.5 0.0 14.0 71.0 27.5 0.5 1.0 11.6 
18 133 0.0 13.8 81.5 16.0 1.0 1.5 15.2 
Continued next page 
Appendix 3 (continued) 
Rat Classi- Date 
Ho. fieation Infected 
Bay tt. 
gms. 
Tpyps. 
103 
mm.3 
D.F. 
% 
Hb 
gms. 
100 cc 
Differentisl IBC 
M  N I B  % $ % % 
Total 
IBG 
_123 
mm. 3 
3168 Test 12-31-48 0 110 13.7 80.0 19.5 0.0 0. 5  6.4 
3 114 TP. 13.7 86.0 14.0 0.0 0.0 5.8 
5 113 TP. 14.2 60.0 38.0 0.5 1.5 8.9 
7 123 80.0 0.7 13.0 P-9 30.0 0.0 0.0 7.9 9 123 107.5 0.1 12.7 83.5 15.5 0.5 0.5 9.0 
11 130 45.0 O.O-A 12.7 70. 5  27.5 0. 5  1.5 9.8 
13 132 no.o 0.0 12.9 68.0 31.0 0. 5  0.5 13.1 
15 139 72.5 0.0 11.5 70.5 28.5 1.0 0.0 12.2 
17 144 55.0 0.0 13.5 73.5 25.5 0.0 1.0 10.2 
19 153 10.0 0.0 13.5 79.0 20.0 0.5 0.5 9.8 
21 1^  0,0 13.2 91.5 7.5 0. 5  0.5 12.7 
3169 fest 12-31-48 0 120 15.0 76.5 22.5 0. 5  0. 5  6.4 
3 124 Tr. 14.3 87.0 13.0 0.0 0.0 5.7 
5 128 7.5 2.0 14.4 79.5 20.0 0.0 0. 5  6.1 
7 132 52.5 2.0 14.0 68.5 31.5 0.0 0.0 8.8 
9 136 150,0 0.2 12.7 89.0 7.5 2.5 1.0 10.8 
11 133 112.5 O.O-A 13.7 85.0 15.0 0.0 0.0 9.3 
13 132 115.0 0.0 14.0 87.0 13.0 0.0 0.0 10.1 
15 136 50.0 0.0 13.0 78.0 21.0 0.0 1.0 12.2 
17 145 35.0 0.0 13.7 83.5 16.0 0.0 0.5 18.1 
19 151 12.5 0.0 14.4 19.0 1.0 1.5 13.2 
21 153 6.3 0.0 14.4 86.0 13.0 1.0 0.0 12.6 
23 162 6.3 0.0 13.8 74.5 25.5 0.0 0.0 8.7 
25 164 0.0 13.6 74.0 26.0 0.0 0.0 10.8 
Appendix 4 
Data for Rats Treated with Para-aminosallcyllc Acid 
Bat Classl- Date Day wt. Tryps. fc.F. Hb Differential W BC Total 
So. flcatloQ Infected M F 1 • % WBC 
gms. 103 % gms. i % % i 103 
1!IB,3 100 cc am.3 
4J17 Control 10-17-4? 0 249 17.8 78.0 21.5 0.5 0.0 
3 248 fr. 16.0 79.5 20.0 0.5 0.0 
5 252 Tr. 16.2 19.5 0.0 1.0 
7 246 17.5 0.5 14.0 48.0 51.0 1.0 0.0 
10 2^  20.0 0.0—A 14.0 71.0 27.5 0.5 1.0 
13 248 10.0 0.0 13.2 74.0 24.0 1.5 0.5 
4J18 Test 10-17-47 0 239 16.8 69.0 30.5 0.5 0.0 
3 240 5.0 0.0-? 15.5 73.0 26.0 0.5 0.5 
5 244 Tr. -A 15.5 82.5 16.5 0.5 0.5 
7 241 0.0 15.0 89.5 2'^  1.0 0.0 10 248 0.0 15.0 82.0 18.0 0.0 0.0 
13 242 0.0 14.7 73.0 27.0 0.0 0.0 
4J19 Test 10-17-47 0 229 16.0 67.5 32.0 0.0 0.5 
3 227 7.5 2.0 15.4 73.0 24.5 0.0 2.5 
5 228 92.5 0.4 14.0 81.0 18.5 0.0 0.5 
7 230 33.8 0.0-A 13.6 82.5 16.5 0.0 1.0 
10 230 0.0 13.9 69.5 28.5 0.0 2.0 
13 222 0.0 15.3 66.0 34.0 0.0 0.0 
Appendix 5 
l>ata for Bats treated with Phenyl Salicylate (Salol) 
Bat Class!- fiti Bay Wtl Tryps. B.F. Hb Pifferential IBC Total 
Ho. fieation Infected M H 1 B WBC 
103  ^ gas.  ^  ^  ^ 0 io3 
. ; am. 3 100 ee lap, 3 
$K73 Control 1-28-49 
5K74- Control 1-28-49 
5K75 Control 1-28-49 
0 190 15.5 82.5 17.5 0.0 0.0 9.2 
3 188 5.0 6.5 15.5 74.0 26,0 0.0 0.0 0.9 
5 194 172.5 0.4 13.0 83.0 17.0 0.0 0.0 9.1 
7 195 205.0 0.0-T 12.5 82.0 18.0 0.0 0.0 15.4 
9 194 117.5 0.0—A 12.0 86.0 13.5 0.5 0.0 15.9 
11 191 122.5 0.0 12.7 85.0 13.5 1.5 0.0 10.0 
13 192 130.0 0.0 13.0 81.0 19.0 0.0 0.0 12.3 
15 196 27.5 0.0 13.0 62.5 37.0 0.0 0.5 16.9 
17 200 0.0 13.7 88.0 11.0 0.5 0.5 11.6 
0 192 15.5 88.0 10.5 1.0 0.5 10.1 
3 192 Tr. 2.0 15.7 73,0 26.0 1.0 0.0 6.7 
5 201 97.5 0.1 14.0 83.0 17.0 0.0 0.0 8.0 
7 204 115.0 0.0—A 13.5 81.5 17.5 0.5 0.5 19.0 
9 203 97.5 0.0 12.0 90.0 10.0 0.0 0.0 16.1 
11 210 92.5 0.0 11.8 70.0 28.5 0.5 1.0 11.9 
13 209 47.5 0.0 12.2 81.5 18.0 0.5 0.0 16.9 
15 217 0.0 12.8 83.0 16.0 1.0 0.0 12.3 
17 216 0.0 13.7 92.5 7.0 0.0 0.5 12.0 
0 176 15.0 64.5 35.5 0.0 0.0 10.6 
3 181 2.5 1.0 15.0 71.5 27.5 1.0 0.0 9.5 
5 187 130.0 0.3 13.4 81.5 18.0 0.5 0.0 9.7 
7 187 97.5 0.0-V 13.5 81.5 18.5 0.0 0.0 16.4 
9 192 67.5 0.0-A 12.5 84.5 15.0 0.5 0.0 15.0 
11 198 60.0 0.0 12.5 76.5 23.5 0.0 0.0 12.5 
Continued next page 
Appendix 5 (eontinaed) 
lat Classi- Bate 
Ho, flcation Infected 
Day wt. Tryt)s. D.P. Hb Differential IBC Total 
M 1 1 B WBC 
gas. 103 % gas. % % % 10^  
aBB.3 100 CO ib».3 
13 200 50.0 0.0 13.0 73.5 26.5 0.0 0.0 10.6 
15 204 0.0 12.8 80.0 20.0 0.0 0.0 12.8 
17 204 0.0 13.5 92.5 7.0 0.5 0.0 11.4 
0 149 16.5 75.0 24.0 1.0 0.0 14.2 
3 146 17.5 0.4 14.5 76.5 23.0 0.0 0.5 7.3 
5 141 105.0 3.5 12.5 73.5 25.5 0.5 0.5 4.3 
7 145 172.5 0.6 7.3 76.5 23.0 0.5 0.0 9.1 
9 137 367.5 1.4 5.5 76.5 21.5 0.0 2.0 21.3 
11 131 422.5 1.2 5.5 75.0 23.0 1.0 1.0 11.5 
13 124 262.5 0.7 4.0 75.0 24.0 1.0 0.0 8.2 
15 114 3f7.5 0.7 4.0 81.0 17.5 1.5 0.0 11.1 
17 110 265.0 0.2 4.0 82.5 17.5 0.0 0.0 14.4 
0 149 16.5 85.0 15.0 0.0 0.0 14.4 
3 144 27.5 0.4 14.5 6o. 0 33.5 0.0 0.5 4.2 
5 177.5 6.3 12.5 77.5 22.5 0.0 0.0 8.6 
7 138 95.0 0.1 9.0 81.0 19.0 0.0 0.0 9.5 
9 141 225.0 2.1 82.5 17.0 0.0 0.5 17.0 
11 137 330.0 2.9 6.0 77.0 21,0 0.0 2.0 16.7 
13 131 182.5 1.4 5.5 69.5 29.0 1.0 0.5 14.8 
15 137 292.5 0.4 4.5 50.5 48.0 0.5 1.0 12.2 
17 127 280.0 0.2 4.0 72.0 26.0 1.5 0.5 13.5 
19 120 222.5 2.2 4.0 86.0 13.5 0.5 0.0 14.5 
7^5 (continued) 
5^ 79 Test 1«28-49 
8^0 Test 1-28-49 
Continued next page 
Appendix 5 (continued) 
Rat Classl- Bate 
No, flcation Infeeted 
Bay wt. 
gms. 
Tryps. 
1!P 
mm. 3 
B.F. 
i 
Hb 
gms. 
100 ec 
Differential IBC 
M H 1- B 
% % % % 
Total 
mc 
aim.-5 
8^1 Test 1-28-49 0  143 16.3 27.0 0.5 0.0 13.8 
3 144 20.0 0.2 14.5 70.0 29.0 0.5 0. 5  4.2 
5 148 85.0 2.2 12.5 69.0 29.5 1.0 0.5 9.7 
7 182.5 2.7 9.8 78.0 21.5 0.5 0.0 8.5 
9 155 190.0 0.5 9.0 80.0 20.0 0.0 0.0 10.1 
11 160 170.0 1.6 8.4 64.0 33.0 1.0 2.0 13.3 
13 150.0 0.4 7.5 79.0 20.0 1.0 0.0 14.2 
15 1^  130.0 1.3 7.5 85.0 13.5 1.0 0.5 13.7 
17 52.5 0.2 7.5 75.5 22.5 1.0 0.0 19.4 
19 158 2.5 2.0 8.5 74.5 25.5 0.0 0.0 27.6 
21 1^  Tr. 10.0 64.5 34.5 0.5 0.0 21.9 
23 166 0.0 12.5 71.5 28.0 0.0 0. 5  12.9 
5L82 Control 2-18-49 0  222 15.6 75.0 24.0 1.0 0.0 5.0 
3 220 7.5 4.0 13.7 80.5 19.5 0.0 0.0 9.9 
5 228 105.0 0.3 13.0 67.0 32.5 0.0 0. 5  8.2 
7 232 52.5 0.0-A 12.3 82.5 16.0 0.0 1.5 14.9 
9 217 55.0 0.0 13.0 80.0 18.0 1.0 1.0 16.4 
11 220 40.0 0.0 11.5 72.5 26.0 0.5 1.0 11.7 
13 232 32.5 0.0 12.5 76.5 22.5 0.5 0.5 17.5 
15 245 50.0 0.0 12.5 64.5 33.0 1.0 1.5 12.2 
17 249 0.0 12.5 79.5 19.5 0.0 1.0 12.1 
19 252 0.0 14.5 91.5 8.0 0.0 0.5 14.2 
21 258 0.0 14.0 77.5 21.5 1.0 0.0 12.5 
Continued next page 
Appendix 5 (continued) 
Bat Classi- Bate Day wt. Tryps. D.F. Hb Differential WBC Total 
H©, ficatlon Iitfected M M 1 B IK; gms» 103 % gfflS. % % % lo3 
aim. 3 100 ce ma.3 
51.83 Control 2-18-49 0 224 13.5 84.0 16.0 0.0 0.0 8.5 
3 228 2.5 1.0 13.1 79.5 20.5 0.0 0.0 7.6 
5 237 115.0 0.0-T 12.0 80.0 20.0 0.0 0.0 9.0 
7 239 52.5 0.0-A 12.5 79.0 19.0 0.0 2.0 8.9 
9 240 37.5 0.0 12.7 76.0 23.5 0.5 0.0 11.6 U 243 40.0 0.0 10.5 74.5 24.5 0.5 0.5 13.9 
13 252 35.0 0.0 12.0 82.5 17.5 0.0 0.0 10.8 
15 260 35.0 0.0 12.5 80.0 20.0 0.0 0.0 12.2 
17 264 0.0 12.7 91.5 8.5 0.0 0.0 12.9 
19 268 0.0 13.7 79.0 21.0 0.0 0.0 12.7 
21 272 0.0 13.7 75.0 24.5 0.5 0.0 10.6 
51.84 Control 2-18-49 0 171 12.7 89.0 11.0 0.0 0.0 4.6 
3 167 10.0 1.0 12.5 63.5 36.5 0.0 0.0 7.0 
5 170 110.0 0.6 11.1 75.0 24.0 0.0 1.0 12.0 
7 176 52.5 O.O-A 9.5 82.0 17.5 0.5 0.5 20.1 
9 181 20.0 0.0 9.0 80.0 20.0 0.0 0.0 21.3 11 177 3.8 0.0 10.8 85.0 15.0 0.0 0.0 12.5 
13 189 Tr. 11.3 75.5 24.0 0.0 0.5 11.2 
15 196 Tr. 12.7 80.5 19.0 0.5 0.0 8.8 
17 194 0.0 13.5 85.5 14.0 0.0 0.5 9.4 
19 204 0.0 14.0 81.0 17.5 1.0 0.5 9.0 
21 206 0.0 14.0 70.0 27.5 1.5 1.0 7.3 
Continued next page 
ilppendix 5 (continued) 
Bat Classi- Date Bay wt. Tryps. D.F. Hb Differential WBC Total 
Wo. flcatlon Infected M E B WBC 
gras. lo3 % gMS. % % % % lo3. 
mm. 3 100 cc mm. 3 
51.88 Test 2-18-49 0  220 16.5 80.5 18.0 1.0 0.5  9.6 
3  212 0.0 16.0 83.0 15.5 0.5 1.0 9.3 
5  218 0.0 16.0 89.0 10.5 0.0 0.5 10.1 
7 223 5.0 1.0 16.0 22.0 1.0 0.5 7.8 
9  230 52.5 0.2 12.2 68.5 31.0 0.0 0.5 7.4 
11 234 110.0 2.8 11.0 75.5 24.0 0.0 0.5 7.8 
13 238 167.5 1.2 10.0 71.0 26.0 1.0 2.0 8.8 
15 242 147.5 0.4 10.0 69.0 30.0 0 .5  0.5 8.7 
17 235 40.0 0.2 9 .5  74.5 25.0 0.0 0.5 11.4 
19 236 1.3 1.0 10.4 74.5 24.5 0 .5  0.5 13.4 
21 245 Tr. 12.5 72.0 27.0 0 .5  0.5 10.1 
24 245 0.0 13.5 88.5 11.0 0.5  0.0 10.1 
51.89 Test 2-18-49 0 201 12.6 81.5 18.5 0.0 0.0 11.4 
3 177 7 .5  1.0 12.5 80.5 19.5 0.0 0.0 9 .5  
5 192 130.0 1.3 10.0 75.5 24.5 0.0 0.0 9 .3  
7 195 252.5 1.2 8 .0  92.0 7.5 0.0 0.5 7.0 
9 275.0 1.7 7 .5  83.5 16.0 0.5 0.0 9.2  
11 183 350.0 1.3 6 .0  81.5 17.5 1.0 0.0 13.2 
13 165 355.0 1.0 5.4 65.0 3^.0 0.0 1.0 12.6 
5I»90 Test 2-18-49 0 153 
0.8 
12.5 81.0 19.0 0.0 0.0 7.4 
3 151 20.0 12.5 73.0 25 .5  1.5 0.0 5.8 
5 160 202.5 0.9 10.8 77.0 20.0 2.5  0.5 4.8 
7 164 290.0 2.0  9.0 79.0 20.0 0.0 0.5  8 .0  
9 168 292.5  0.2 7.0 87.5 12.5 0.0 0.0 11.0 
11 150 597.5 0 .4  6 .0  80.5  14.5 2.0 3.0 8.7  
Appendix 6 
Data toT Rats Treated with Soditia Salicylate 
lat Classl- Date Day wt. Tryps. D.F. Hb Differential IBC Total 
Ho, fiestion Infected M ir 1 B WBC 
gIBS, 103 gBIS. % $ % I 10^ 
ma. 3 100 cc iHai.3 
6M91 Control 5-11-49 0 258 14.7 78.5 20.0 1.0 0.5 11.5 
3 256 15.0 1.5 14.2 67.5 31.0 0.0 1.5 8.3 
5 251 87.5 0.0-A 13.5 81.5 18.0 0.5 0.0 18.4 
7 2% 27.5 0.0 12.5 89.0 10.0 1.0 0.0 14.7 
9 254 10.0 0.0 12.7 67.0 30.0 2.0 1.0 15.5 
6^2 Control 5-11-49 0 329 
12.5 1.5 
14.0 82.5 17.0 0.0 0.5  9.2 
3 331 14.0 65.0 34.0 0.0 1.0 7.8 
5 337 85.0 0.7 12.0 52.0 46.5 0.5  1.0 11.2 
7 336 130.0 0.2 12.3 81.0 18.0 0.5 0.5 13.4 
9 335 52.5 0. 11.4 63.0 37.0 0.0 0.0 18.3 
6M96 Test 5-11-49 0 285 14.2 82.0 17.0 0.5 0.5 9.6 
3 290 10.0 0.5  14.8 79.0 21.0 0.0 0.0 10.1 
5 287 52.5 1.8 13.0 65.5 32.5 1.5 0.5  7.6 
7 272 240.0 2.1 11.2 89.0 10.5 0.5 0.0 7.8 
9 279 285.0 3.0 10.0 81.5 18.5 0.0 0.0 7.6 
6M97 Test 5-11-49 0 254 15.3 71.5 27.5 1.0 0.0 10.5 
3 260 10.0 0.5 14.2 68.5 31.0 0.0 0.5 8.2 
5 260 227.5 2.1 12.7 52.5 46.5 0.5 0.5 6.3 
7 261 230.0 4.9 10.2 81.5 18.5 0.0 0.0 4.5 
Appendix 7 
Data for Eats freated with Salicylic Acid 
Hat Classi- Date 
Ho. floation Infected 
Way wt. Tryps. D.P. Hb Differential IBC Total 
M w 1 B mc 
gffls. 103 gms. % % % % 103 
ma.3 1(X) ee ffla,3 
0 15.5 82.5 17.5 0.0 0.0 9.2 
3 188 5.0 6.5 15.5 74.0 26.0 0.0 0.0 6.9 
5 194 172.5 0.4 13.0 83.0 17.0 0.0 0.0 9.1 
7 195 205.0 0.0-T 12.5 82.0 18.0 0.0 0.0 15.4 
9 194 117.5 0.0-A 12.0 86.0 13.5 0.5 0,0 15.9 
11 191 122.5 0.0 12.7 85.0 13.5 1.5 0.0 10.0 
13 192 130.0 0.0 13.0 81.0 19.0 0.0 0.0 12.3 
15 196 27.5 0.0 13.0 62.5 37.0 0.0 0.5 16.9 
17 200 0.0 13.7 88.0 11.0 0.5 0.0 11.6 
0 192 15.5 88.0 10.5 1.0 0.5 10.1 
3 192 Tr. 2.0 15.7 73.0 26.0 1.0 0.0 6.7 
5 201 97.5 0.1 14.0 83.0 17.0 0.0 0.0 8.0 
7 204 115.0 0.0-A 13.5 81.5 17.5 0.5 0.5 19.0 
9 203 97.5 0.0 12.0 90.0 10.0 0.0 0.0 16.1 11 210 92.5 0.0 11.8 70.0 28.5 0.5 1.0 11.9 
13 209 47.5 0.0 12.2 81.5 18.0 0.5 0.0 16.9 
15 207 0.0 12.8 83.0 16.0 1.0 0.0 12.3 
17 216 0.0 13.7 92.5 7.0 0.0 0.5 12.0 
0 176 15.0 64.5 35.5 0.0 0.0 10.6 
3 181 2.5 1.0 15.0 71.5 27.5 1.0 0.0 9.5 
5 187 130.0 0.3 13.4 81.5 18.0 0.5 0.0 9.7 
7 187 97.5 0.0-V 13.5 81.5 18.5 0.0 0.0 16.4 
9 192 67.5 0.0-A 12.5 84.5 15.0 0.5 0.0 15.0 
7H73 Control 1-28-49 
7S74 Control 1-28-49 
7N75 Control 1-28-49 
Continued next page 
Bat Classi- Date Day 
lo, floation Infected 
7H75 (continued) 11 
13 
15 
17 
7N76 Test 1-28-49 0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
25 
71J77 Test 1-28-49 0 
3 
5 
7 
9 
11 
Appendix 7 (continued) 
m. Tryps. D.F. m Differential IBC Total 
M H B B IKJ 
103 gms. % % % % 103 
am. 3 100 ce Hffll.3 
198 60.0 0.0 12.5 76.5 23.5 0.0 0.0 12.5 
200 50.0 0.0 13.0 p.5 26.5 0.0 0.0 10.6 204 0.0 12.8 80.0 20.0 0.0 0.0 12.8 
204 0.0 13.5 92.5 7.0 0.5 0.0 11.4 
192 17.0 84.0 16.0 0.0 0.0 14.0 
190 10.0 0.5 16.0 67.0 30.0 2.0 1.0 10.1 
200 107.5 1.4 14.4 77.0 23.0 0.0 0.0 9.0 203 220.0 1.3 11.5 %.5 13.0 1.5 0.0 12.6 
206 197.5 0.6 10.0 87.5 12.5 0.0 0.0 14.4 206 245.0 0.7 9.5 73.5 25.0 1.0 0.5 16.3 204 222.5 0.8 8.0 83.0 15.0 0.5 1.5 17.0 212 165.0 0.5 7.0 84.5 15.5 0.0 0.0 15.5 209 117.5 0.5 75.0 24.5 0.0 0.5 13.0 206 40.0 0.4 5.5 71.0 28.0 1.0 0.0 18.8 216 2.5 0.0-Y 7.5 80.5 18.5 0.0 1.0 23.6 217 2.5 0.0-? 10.0 86.5 13.0 0.5  0.0 20.0 
- Tr. 12.0 80.5 18.0 0.5  1.0 14.3 
171 15.5 72.5 25.0 1.0 1.5 11.5 
156 7.0 0.5 14.5 70.0 29.5 0.0 0.5  7.3 165 137.5 3.5 13.5 57.5 42.0 0.0 0.5 5.5 
160 230.0 1.2 10.5 84.5 15.0 0.0 0.5 5.4 
153 375.0 1.5 8.0 87.0 10.5 1.0 1.5 6.8 
137 417.5 2.0 5.5 89.5 8.5 0.0 2.0 12.2 
Continued next page 
Bat Classi- Bate Bay 
No, fication Infected 
7H?8 Test 1-28-49 0 
3 
5 
7 
9 
11 
13 
15 
7082 Control 2-18-49 0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
7083 Control 2-18-49 0 
' 3 
5 
7 
9 
11 
Appendix 7 (continued) 
It. Tryps, ©.F, Hb Differential IBC Total 
M s B B HC 
gms. 103 % gms. % % % % 103 
100 ec ^.3 
156 16.0 61.0 38.5 0.0 0.5 11.7 
147 5.0 0.5 14.7 78.5 21.5 0.0 0.0 7.8 
158 97.5 3.4 12.5 60.5 37.5 0.0 2.0 5.3 
157 217.5 1.8 10.5 82.5 16.0 1.0 0.5 5.5 
154 272.5 1.0 7.4 87.0 10.5 1.5 1.0 7.2 
144 295.0 3.0 6.0 85.0 11.5 0.5 3.0 16.3 
147 525.0 1.2 5.3 93.0 7.0 0.0 0.0 12.2 
432.5 2.1 4.0 81.5 18.0 0.5 0.0 10.3 
222 15.6 75.0 24.0 1.0 0.0 5.0 
220 7.5 4.0 13.7 80.5 19.5 0.0 0.0 9.9 
228 105.0 0.3 13.0 67.0 32.5 0.0 0.5 8.2 
232 52.5 0.0-A 12.3 82.5 16.0 0,0 1.5 14.9 
217 55.0 0.0 13.0 80.0 18.0 1.0 1.0 16.4 
220 40.0 0.0 11.5 72.5 26.0 0.5 1.0 11.7 
232 32.5 0.0 12.5 76.5 22.5 0.5 0.5 17.5 
245 50.0 0.0 12.5 64.5 33.0 1.0 1.5 12.2 
249 0.0 12.5 79.5 19.5 0.0 1.0 12.1 252 0.0 14.5 91.5 8.0 0.0 0.5 14.2 
258 0.0 14.0 77.5 21.5 1.0 0,0 12.5 
224 13.5 84.0 16.0 0.0 0.0 8.5 
228 2.5 1.0 13.1 79.5 20.5 0.0 0.0 7.6 
237 115.0 0.0-v 12.0 80.0 20.0 0.0 0.0 2-0 239 52.5 0.0-A 12.5 79.0 19.0 0.0 2.0 8.9 
240 37.5 0.0 12.7 76.0 23.5 0.5 0.0 11.6 
243 40.0 0.0 10.5 74.5 24.5 0.5 0.5 13.9 
Continued next page 
Appendix 7 Ceoiitimefi) 
Rat Classi- Bate wt. Tryps. D.F. Hb mt f«rent ial WBC Total 
So* ficatlon Infected k H 1 B lie gms. 103 % gas $ % % $ 103 
Ml. 3 100 cc an.3 
7083 (continued) 13 252 35.0 0.0 12.0 82.5 17.5 0.0 0.0 10.8 
15 260 35.0 0.0 12.5 80.0 20.0 0.0 0.0 12.2 
17 264 0.0 12.7 91.5 8.5 0.0 0.0 12.9 
19 268 0.0 13.7 79.0 21.0 0.0 0.0 12.7 
21 272 0.0 13.7 75.0 24.5 0.5 0.0 10.6 
7084 Control 2-18-49 0 171 12.7 89.0 11.0 0.0 0.0 4.6 
3 167 10,0 1.0 12.5 63.5 36.5 0.0 0.0 7.0 
5 170 110.0 0.6 11.1 75.0 24.0 0.0 1.0 12.0 
7 176 52.5 0.0-A 9.5 82.0 17.5 0.5 0.5 20.1 
9 181 20.0 0.0 9.0 80.0 20.0 0.0 0.0 21.3 
11 177 3.8 0.0 10.8 85.0 15.0 0.0 0.0 12.5 
13 189 Tr. 11.3 75.5 24.0 0.0 0.5 11.2 
15 196 Tr. 12.7 80.5 19.0 0.5 0.0 8.8 
17 194 0.0 13.5 85.5 14.0 0.0 0.5 9.4 
19 204 0.0 14.0 81.0 17.5 1.0 0.5 9.0 
21 206 0.0 14.0 70.0 27.5 1.5 1.0 7.3 
7085 Test 2-18-49 0 237 13.3 67.5 31.5 0.5 0.5 8.9 
3 214 7.5 2.0 14.4 91.5 8.5 0.0 0.0 7.3 
5 228 152.5 1.3 13.7 67.0 32.5 0.5 0.0 6.4 
7 22^ 250.0 1.4 12.3 84.5 15.0 0.5 0.0 6.7 
9 214 230.0 0.9 7.0 81.5 17.0 0.5 1.0 9.0 11 196 362.5 0.8 4.5 89.0 0.5 1.0 12.0 
13 - 370.0 1.5 4.0 92.0 8.0 0.0 0.0 8.8 
Continued next page 
Appendix 7 (continued) 
lat Classl-
Fo. floation 
Bate 
Infected 
Day It. 
gfflS. 
Tryps, 
103 
D.F. 
% 
m 
gms. 
100 ce 
Differential WBC 
M H 1 - B 
i $ $ % 
fotal 
lie 
10^ . 
affl,3 
7087 Test 2-18-49 0 167 11.0 71.0 28.0 1.0 0.0 12.9 
a 160 15.0 0.5 11.0 67.0 31.5 1.0 0.5 12*1 
5 150 345.0 0.9 10.4 73.0 26.0 0.0 1.0 9.7 
7 156 315.0 0.O 86.5 12.5 0.5 0.5 6.3 
9 150 315.0 1.8 7.5 84.5 15.0 0.5 0.0 10.0 11 138 582.5 0.4 4.8 93.5 6.5 0.0 0.0 12.2 
Appendix 8 
Data fcwr Rets Treated with Benzene 
Rat Classi- Date Day wt. fryps. D.F. Hb Differential IBC Total 
Ho, fication M 1 B WBC gfflS. 103 % gas. i % % % 103 
ffli.3 100 ce ^.3 
8f28 Control 12-31-4-7 0 222 19.5 65.0 34.5 0.0 0.5 
3 207 Tr. 17.0 83.0 17.0 0.0 0.0 
5 212 20.0 0.2 20.0 70.5 28.5 0.5 0.5 
7 214 6.3 0,0-A 16.6 86.5 12.0 0.0 1.5 
9 221 8.8 0.0 17.0 89.0 10.5 0.5 0.5 
11 228 5.0 0.0 18.5 83.5 14.0 1.0 1.5 
13 228 1.7 0.0 20.0 85.5 13.5 0.0 1.0 
15 223 0.0 17.5 75.0 24.5 0.5 0.0 
17 231 0.0 17.7 76.5 22.5 1.0 0.0 
19 226 0.0 20.0 83.0 16.5 0.5 0.0 
8P29 Control 12-31-47 0 208 17.5 73.5 26.0 0.5 0.0 
3 194 22.5 0.6 16.8 42.0 56.5 0.5 1.0 
5 203 32.5 0.0-A 15.0 87.0 11.0 0.0 2.0 
7 204 5.0 0.0 14.2 82.5 17.5 0.0 0.0 
9 209 0.0 15.0 84.5 13.5 1.0 1.0 11 218 0.0 15.0 78.5 19.5 1.5 0.5 
13 218 0.0 16.7 72.5 26.0 1.0 0.5 
15 219 0.0 19.5 80.5 19.0 0.5 0.0 
17 224 0.0 18.8 78.5 20.5 0.5 0.5 
19 220 0.0 18.0 82.0 17.5 0.0 0.5 
8P30 Test 12-31-47 0 220 17.5 78.5 20.0 1.0 0.5 
3 194 22.5 0.4 17.5 55.0 41.5 1.5 2.0 
5 196 212.5 0.1 15.7 80.5 18.0 0.0 1.5 
7 189 115.0 0.0-A 16.4 32.5 66.5 0.5 0.5 
Continued next page 
Appendix 8 (continued) 
Rat Classl- Date Day wt. fryps. D.F, Hb Differential mc Total 
Ho. fieation 
% 
V 5 
% 
B B IBC 
gffiS. 103 gms. % % % lo3 
am.^ 100 cc 
8f30 Continued 9 191 120,0 0.0 15.5 7B.5 21.0 0,5 0.0 
11 196 47.5 0.0 14.6 71.5 28.0 0.0 0.5 
13 196 42.5 0.0 14.4 40.5 55.5 0.0 4.0 
15 188 32.5 0.0 15.0 27.0 70.0 0,0 3.0 
17 191 45.0 0.0 15.5 37.5 0,0 1.0 
19 184 32.5 0.0 16.0 35.0 64^5 0.5 0.0 
21 193 32.5 0.0 15.0 55.0 44.5 0.0 0.5 
23 183 27.5 0.0 16,3 49.0 51.0 0.0 0.0 
25 198 27.5 0.0 14.0 33.0 66.5 0,0 0.5 
27 198 13.8 0.0 16.5 54.5 44.5 0.0 1.0 
29 - 12.5 0.0 16.5 55.0 45.0 0.0 0.0 
8P31 Test 12-31-47 0 210 19.0 77.0 23.0 0.0 0.0 
3 194 40.0 0.4 17.0 60.5 39.0 0.0 0.5 
5 191 152,5 0.3 14.3 78.0 21.5 0.0 0.5 
7 179 57.5 0.0—A 17.1 31.5 68.5 0.0 0.0 
9 185 40.0 0.0 — 60,0 40.0 0.0 0.0 11 177 57.5 0.0 13.5 54.0 46.0 0.0 0.0 
13 182 37.5 0.0 mm 57.0 43.0 0.0 0.0 
15 171 57.5 0.0 17.$ 49.5 49.0 0.0 1.5 
17 172 47.5 0.0 18.0 28.0 72.0 0.0 0.0 
19 149 32.5 0.0 16.0 20.5 79.5 0.0 0.0 
21 161 20.0 0.0 13.5 36.5 63.5 0.0 0.0 
23 160 12.5 0.0 13.5 26.0 74,0 0.0 0.0 25 168 12.5 0.0 13.5 44.5 55.0 0.0 0.5 27 164 5.0 0.0 14.0 30.0 70.0 0.0 0.0 29 - 5.0 0.0 15.0 18.0 82.0 0.0 0.0 
Continued next page 
App«E^tx 8 (contlaued) 
lat Classi- Date Bay Wt. Tryps. B.F. Differential IBC fotal 
M@, fleation Infested M w B ^ B gffis. 10^ % gas. % % % % 103 
«,3 100 cc mm. 3 
8P32 Test 12-31-47 0 204 19.3 88.0 11.5 0.0 0.5 
3 188 100.0 1.1 16.5  41.5 0.5 1.0 
5 191 227.5  0.0-f 16.3 86.0 13.0 0.0 1.0 
7 174 197.5 0.0-? 16.0 42.5 56.5 0.0 1.0 
9 170 142.5 0.0-A 14.7 64.0 35.0 0.0 1.0 11 164 130.0 0.0 14.0 64.5 34.5 0.0 1.0 
13 163 130.0 0.0 61.5 38.5 0.0 0,0 
15 146 65.0 0.0 15.8 37.0 63.0 0.0 0.0 
17 152 90.0 0.0 13.0 43.0 57.0 0.0 0.0 
19 137 47.5 0.0 11.5 15.0 0.0 0.0 21 130 28.8 0.0 12.3 14.0 86.0 0.0 0.0 
23 124 16.3 0.0 11.7 - ' - - — 
25 140 18.8 0.0 12.0 6.0 94.0 0.0 0.0 
27 144 10.0 0.0 13.0 28.0 72.0 0.0 0.0 
8P33 feat 12-31-47 0 204 
62.5 0.6 
20.0 69.0 30.0 0.5 0.5 
3 193 17.2 62,0 36.5 0.5 1.0 
5 190 190.0 0.1 18.5 82.5 14.5 0.5 2.5 
7 174 87.5 0.0-V 18.0 27.5 72.0 0,0 0.5 
9 163 95.0 0.0-4 16.0 72,0 28.0 0.0 0.0 11 149 90.0 0.0 14.5 61,0 37.0 0.0 2.0 
13 149 67.5 0.0 14.0 52.0 48.0 0.0 0.0 
15 146 60.0 0.0 15.0 44.5 54.5 0.0 1.0 
17 150 35.0 0.0 13.3 37.0 62.5 0.0 0.5 
19 143 37.5 0.0 17.0 39.5 60.0 0.0 0.5 
21 144 20.0 0.0 17.0 58.5 41.5 0.0 0.0 
23 136 20.0 0.0 16.2 40.5 59.5 0.0 0.0 
25 150 12.5 0.0 15.0 35.0 65.0 0.0 0.0 
27 124 7.5 0.0 11.4 36,0 64.0 0.0 0.0 
Continued next page 
Appendix 8 (continued) 
Sat Classl- Bate 
Ifo. flcatlon Iirfeeted 
Day wt. fryps. D.F. Hb Differential IBC Total 
M 1 B WIC gas. lo3 % gBS. % % % lo3 
ma. 3 100 c© IW.3 
0 148 16.7 81.0 18.5 0.5 0.0 13.0 
3 158 20.0 2.5 14.5 69.0 28.5 0.0 2.0 7.6 
5 167 130.0 0.9 11.0 81.5 18.5 0.0 0.0 10.4 
7 170 115.0 0.1 8.0 85.0 13.5 1.0 0.5 16.6 
9 178 15.0 0.0-A 10.5 82.5 17.5 0.0 0.0 13.4 
11 186 2.5 0.0 11.0 77.5 21.0 0.5 1.0 14.2 
13 194 2.5 0.0 13.0 86.5 12.5 0.5 0.5 12.2 
15 196 2.5 0.0 13.3 21.0 2.0 2.5 11.0 
17 198 0.0 14.0 88.0 10.5 0.5 1.0 10.2 
0 148 14.2 69.0 30.0 1.0 0.0 1^6 
3 152 25.0 0.5 13.4 76.5 22.0 0.5 1.0 6.6 
5 Iff 217.5 0.1 12.0 85.0 15.0 0.0 0.0 15.6 7 l66 0.0-A 10.6 78.5 21.5 0.0 0.0 26.0 
9 173 82.5 0.0 10.0 44.0 55.0 0.7 0.3 24.0 
11 176 27.5 0.0 11.0 59.0 40.5 0.5 0.0 28.8 
13 183 5.0 0.0 12.3 70.5 27.0 1.5 1.0 15.8 
15 186 0.0 13.5 74.0 23.0 1.0 2.0 14.0 
0 163 14.0 84.0 16.0 0.0 0.0 10.0 
3 168 20.0 0.2 15.0 73.5 25.5 0.5 0.5 7.8 
5 169 117.5 0.0-V 13.0 81.5 18.0 0.0 0.5 9.2 16.6 7 161 75.0 0.0—A 9.5 59.0 41.0 0.0 0.0 
9 158 75.0 0.0 12.5 57.5 42.0 0.5 0.0 10.2 
11 168 5.0 0.0 12.0 72.0 28.0 0.0 0.0 13.8 
13 177 1.3 0.0 11.5 64.0 34.5 0.0 1.5 15.0 
15 l8l 0.0 13.0 70.0 29.0 0.0 1.0 8.2 
8Q36 Control 9-10-48 
8Q37 Control 9-10-48 
8Q38 Test 9-10-48 
Continued next page 
Rat Classl- Bate Bay 
Ko. fieatlon Infected 
8039 Test 9-10-48 0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
8Q40 Test 9-10-48 0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
Appendix 8 (continued) 
Wt. Tryps. B.F, Hb Bifferential WW Total 
M H E B WBG 
io3 % g«s. ^ ^ ^ ^ iq3 
ma. 3 100 ee mm. 3 
142 15.5 71.5 27.5 1.0 0.0 9.8 
143 30.0 2.4 16.0 33.5 66.0 0.0 0.5 10,4 
137 227.5 0.1 12.5 59.5 39.0 0.5 1.0 9.4 
137 145.0 0.0-A 10.5 44.5 55.5 0.0 0.0 8.8 
130 122.5 0.0 12.5 56.0 43.0 0.0 1.0 1.6 
130 100,0 0.0 12.5 49.5 50.0 0.0 0.5 3.0 
137 32.5 0.0 13.0 63.5 36.0 0.0 0.5 4.2 
138 20.0 0.0 14.5 67.0 33.0 0.0 0.0 4,6 
137 2.5 0.0 14.5 52.0 47.0 0.0 1.0 2.4 
138 0.0 16.0 48.0 50.5 0.0 1.5 2.2 
172 0.6 13.7 75,5 
23.0 0.5 1.0 17.4 
165 32.5 16.0 63.0 37.0 0.0 0.0 5.0 
164 225.0 0.0—A 15.0 71.5 27.5 0.0 1.0 4,2 
156 177.5 0.0 13.0 73.0 27.0 0.0 0.0 2.4 
147 127.5 0.0 12.2 41.0 59.0 0.0 0.0 0.8 
136 162.5 0.0 13.7 42.0 55.0 0.0 3.0 1.4 
137 110.0 0.0 13.7 63.0 36.0 0.0 1.0 1.4 
138 62.5 0.0 12.0 52.0 48.0 0.0 0.0 2.2 
137 37.5 0.0 14.0 52.0 48.0 0.0 0.0 3.0 
146 12.5 0.0 12.3 29.0 70.0 0.0 1.0 6.8 
150 17.5 0.0 15.0 44.5 54.5 0.0 1.0 6.8 
155 3.8 0.0 16.0 46.0 54.0 0.0 0.0 6.6 
152 11.3 0.0 28.0 72.0 0.0 0.0 8.^ 
5.0 0.0 • 58.0 0.5 0.0 5.0 
156 1.3 0.0 • 58.0 42.0 0.0 0.0 4.4 
158 0.0 17.5 45.0 54.5 0.0 0.5 4.6 
Continued next page 
Hat Classl- Date Bay 
Ho. floation 
8*41 Test 9^10-.48 
SRAS Control 10-29-48 
aR49 Control 10-29-48 
0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
0 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
0 
I 
7 
Appendix 8 (eontinued) 
TC Tryps. WTfl 15 Differential WBC 
iiffi.3 100 CO Slut, • 
184 13.4- 75.5 24.0 0.0 0.5 10,6 
193 37.5 4.0 16.0 44.0 55.7 0.0 0.3 13.8 
192 190.0 0.0-V 14.5 81.5 18.0 0,0 0.5 10.2 
193 72.5 O.O-A 11.7 55.0 0,0 0,0 11.2 
192 220.0 0.0 12.5 41.0 ^.5 0,0 0.5  5.2 
18J 100.0 0.0 14.2 63.5 36.5 0,0 0,0 6.8 188 60.0 0.0 14.0 59.0 41,0 0.0 0,0 5.0 188 87.5 0.0 14.0 62.0 37.5 0.0 0.5 2.6 184 2.5 0.0 14.5 55.0 44.5 0,0 0.5  4.4 
190 0.0 14.5 57.0 43.0 0,0 0.0 2.0 
203 16.5 87.5  12,0 0.0 0.5 10.2 
213 42.5 3.6 14.5 74.5 24,5 0.0 1.0 7.6 
214 107.5 O.O-Y 14.0 87.0 12.5 0.0 0.5  16.4 
220 125.0 0.0—A 11.5 88.0 10.5 0.5 1.0 13.8 
219 35.0 0,0 11.5 84.0 14.5 1.0 0.5 15.2 
222 35.0 0.0 12.0 86.5 12.5 0.0 1.0 14.8 
225 5.0 0.0 12.0 93.0 6.5 0.5 0,0 17.6 
230 15.0 0.0 13.0 93.0 7.0 0.0 0.0 15.6 
233 0.0 14.5 95.0 5.0 0.0 0.0 11.8 
235 0.0 15.0 88.0 11.5 0.5 0.0 11.2 
242 0.0 13.5  90.0 9.5 0.0 0.5 7.6 
194 
1.6 
15.5 84.0 15.0 0.0 1.0 7.4 
195 32.5  14.2 55.0 41.5 0.5  3.0 8.2 192 147.5 0.0-V 10.7 73.0 24.0 1.5 1.5 22.4 
196 82.5 0.0-A 8.5 77.5 21.0 0.5  1.0 16.6 
Continued next page 
Appendix 8 (eontinaed) 
lat Classi- Bate Day It. Tryps. B.F. Hb Differential WBC Total fleatioa Infeeted M B 1 WMJ gms. % gfflS. i % % $ 103 
nffl,3 100 ce am. 3 
8149 (continued) 9 194 41.3 0.0 9.0 62.5 37.0 0.0 0.5 20.6 11 197 fr. 10.0 81.5 17.0 0.5 1.0 13.2 
13 196 0.0 12.0 80.0 19.0 0.0 1.0 14.2 
15 199 0.0 16.2 90.0 9.5 0.0 0.5 8.2 
17 203 0.0 16.5 87.0 12.0 0.5 0.5 9.0 
8E50 Control 10-29-48 0 190 §2.5 16.5 73.0 25.0 0.0 
2.0 10.8 
3 193 1.0 14.5 ^.5 35.0 1.0 0.5 10.6 
5 197 185.0 0.0-T 10.5 81.5 17.5 0.5  0.5 28.8 
7 198 70.0 0.0-A 8.5 85.0 13.5 0.5  1.0 20.2 
9 199 42.5 0.0 9.0 71.0 28.0 0.5  0.5 17.4 11 198 25.0 0.0 9.8 73.5 26.0 0.5  0.0 20.6 
13 201 7.5 0.0 10.0 78.0 21.0 0.5 0.0 17.4 
15 201 Tr. 12.0 74.0 23.0 2.5 0.5 20.6 
17 207 0.0 14.3 73.5 23.0 3.5 0.0 13.6 
19 209 0.0 14.5 80.0 18.5 1.0 0.5 12.2 
21 214 0.0 14.0 81.0 17.5 0.5 1.0 9.0 
8R51 Control 10-29-48 0 212 15.2 65.0 35.0 0.0 0.0 13.2 
3 219 55.0 1.4 14.2 66.5 33.5 0.0 0.0 10.8 
5 228 157.5 0.2 11.5 84.5 14.5 0.5 0.5 25.6 
- 7 224 85.0 0.0-A 10.5 87.0 12.0 0.5 0.5 18.8 
9 225 Tr. 10.5 79.5 19.0 0.5 1.0 13.4 11 222 0.0 11.5 92.5 7.5 0.0 0.0 16.0 
13 223 OiO 12.5 89.0 10.0 1.0 0.0 10.4 
15 226 0.0 14.0 87.0 1^.0 0.0 0.0 10.8 
17 231 0.0 15.0 92.0 B.o 0.0 0.0 8.6 
I 
09 
f 
Continued next page 
Bat Classi- Date ©ay 
Ho. fieation Infected 
8R52 Test 
8R53 Test 
10-29-48 0 
3 
5 
1 
9 
11 
13 
15 
17 
19 
21 
22 
23 
25 29 
10-29-48 0 
7 
9 
11 
13 
15 
17 
19 
21 
22 
Appendix 8 (eontiniied) 
wt. Tryps. B.F. Hb Bifferentisl WBC Total 
fl If E B WBC graa. 103 gms. % % 
im.3 100 ce mm. 3 
216 
60.0 
15.0 62.5 37.5 0.0 0.0 9.8 
203 1,4 15.5 48.0 51.5 0.0 0.5 10.8 
199 182.5 0.1 10.0 63.0 36.5 0.0 0.5 16.6 
192 15.0 0.0-A 10.7 59.5 40.0 0.0 0.5 7.8 182 7.5 0.0 11.5 58.5 39.5 0.0 2.0 3.2 
170 Tr, 12.3 34.0 66.0 0.0 0.0 1.6 
158 5.0 0.0 14.5 35.0 64.0 0.0 1.0 1.2 
162 2.5 0.0 14.3 50.0 50.0 0.0 0.0 1.3 
170 1.3 0.0 16.0 39.5 60.0 0.0 0.5 2.8 
177 Tr. 16.0 23.5 76.5 0.0 0.0 9.1 
179 0.0 15.0 20.5 79.0 0.0 0.5 10.0 
Benzene discontinued 
69.5 6.7 191 14.5 30.5 0.0 0.0 
193 13.5 47.0 52.0 0.0 1.0 13.8 212 14.5 42.0 57.0 0.5 0.5 11.6 
186 15.3 69.0 31.0 0.0 0.0 14.6 
169 77.5 1.4 14.7 42.0 58.0 0.0 0.0 7.6 164 292.6 0.1 10.0 65.0 35.0 0.0 0.0 15.8 
158 137.5 0.0-A 9.0 44.0 56.0 0.0 0.0 13.6 
155 47.5 0.0 9.0 37.0 63.0 0.0 0.0 7.6 
145 45.0 0.0 11.4 51.0 49.0 0.0 0.0 3.2 
138 25.0 0.0 12.8 38.0 62.0 0.0 0.0 2.4 
146 7.^  0.0 14.0 32.0 68.0 0.0 0.0 1.8 140 6.3 0.0 17.0 53.0 47.0 0.0 0.0 1.8 
156 0.0 14.3 38.0 62.0 0.0 0.0 3.4 
152 0.0 12.5 33.0 67.0 0.0 0.0 2.4 Benzene discontinued 
Continued next page 
Appendix 8 (continued) 
lat Classl- Date Day wt. Tryps. D.F. Hb Differential WBC Total 
1©, fication Infected M H 1 1 WBC 
g»s. 103 gffls. % % % % 103 
iSffl.3 100 cc iaiB.3 
8^ 53 (continued) 23 163 14.7 41.0 59.0 0.0 0.0 3.4 
25 169 14.5 43.5 56.5 0.0 0.0 5.0 
29 196 14.5 54.5 45.5 0.0 0.0 3.2 
33 203 16.0 70.0 29.5 0.0 0.5 3.2 
m$4 Test 10-29-48 0 192 14.0 66.0 34.0 0.0 0.0 13.6 
3 178 80.0 1.6 15.2 45.5 54.5 0.0 0.0 10.8 
5 174 175.0 0.1 10.2 39.5 60.0 0.5 0.0 12.0 
7 158 180.0 O.O-V 9.2 53.5 42.5 0.0 4.0 3.0 
9 143 140.0 0.0-A 10.4 33.0 66.0 0.0 1.0 1.8 11 131 82.5 0.0 10.5 46.0 53.5 0.0 0.5 1.4 
13 126 92.5 0.0 9.5 10.0 90.0 0.0 0.0 1.2 
15 140 77.5 0.0 10.0 46.0 54.0 0.0 0.0 1.6 
17 146 42.5 0.0 13.3 5B.0 42.0 0.0 0.0 2.8 
19 l6o 40.0 0.0 14.3 40.0 60.0 0.0 0.0 3.0 
21 156 17.5 0.0 14.3 52.0 48.0 0.0 0.0 3.2 
23 154 6.3 0.0 14.5 44.0 56.0 0.0 0.0 1.2 
25 149 10.0 0.0 14.0 28.0 72.0 0.0 0.0 1.0 
27 145 10.0 0.0 15.2 36.0 64.0 0.0 0.0 0.8 
29 133 5.0 6,0 15.0 26.0 74.0 0.0 0.0 0.3 
31 136 8.8 0.0 13.0 27.0 73.0 0.0 0.0 0.4 
132 3.8 0.0 13.0 17.0 83.0 0.0 0.0 1.0 
35 145 1.3 0.0 14.0 60.5 38.0 0.0 1.5 3.6 
37 152 1.3 0.0 13.5 57.5 42.0 0.0 0.5 2.2 
39 155 fp. 14.2 46.5 0.0 0.0 2.0 41 l6l Tr. 15.7 5I0 40.5 0.0 1.5 3.3 43 l6o Tr. 15.2 41.0 59.0 0.0 0.0 1.8 
45 162 Tr. 15.3 64.0 36.0 0.0 0.0 5.4 
Continued next page 
Appendix 8 (continued) 
Bat 0l8ssi- Date 
K©. fication Infected 
Day Wt, 
ems. 
Trjps. D.P. 
103  ^
Hb 
gas. 
Differential mc 
i  W E B  
t % % % 
100 ce 
fotal 
mo 
103 
ram. 3 
8R54 (contiaaed) 47 171 Tr. 
49 178 Tr. 
50 0,0 $0 Be-in^ected i»lth T, 
16.0 
15.5 
74.0 
64.0 
26.0 
35.5 
0.0 
0.0 
0.0 
0.5 
5.4 
7.0 
leiiisiy hut no infection resulted 
Appendix 9 
Data f&T lats Treated with Benzene and Sodlom Salicylate 
Bat Classi- fiti Siy ft;: Tryps. BlfT Differential WBC Total 
Ho. fieation Infected M 5 15 
10^   ^ ' % % % xo^ 
100 ce ^,3 
9S42 Control 9-11-48 
9S43 Control 9-11-48 
9S44 Test 9-11-48 
0 126 13.0 60.0 39.0 0.5 0.5 8.4 
3 130 0.0 12.0 63.5 36.5 0.0 0.0 6.0 
5 137 0.0 12.0 78.0 21.0 0.0 1.0 10.0 
7 142 0.0 - 82.0 18.0 0,0 0,0 -
0 180 13.0 55.0 44.0 0.5 0.5 13.4 
3 180 17.5 0.8 14.5 76.0 23.5 0.5 0.0 9.8 
5 17? 170.0 0.0-¥ 12.8 82.5 16.0 0.5 1.0 10.4 
7 186 37.5 0. 0"»A 11.8 85.0 14.0 0.0 1.0 17.8 
9 183 22.5 0.0 13.3 85.5 14.5 0.0 0.0 13.0 
11 185 7.5 0.0 14.5 88.5 11.5 0.0 0.0 15.0 
13 188 0.0 14.5 91.0 8.0 0.0 1.0 13.0 
0 170 16.4 51.5 47.5 0.0 1.0 11.6 
3 158 7.5 1.0 15.0 68.0 31.5 0.0 0.5 7.2 
5 167 220.0 0.2 12.5 65.0 35.0 0.0 0.0 3.6 
7 172 245.0 0.4 10.2 44.5 55.0 0.0 0.5 7.6 
9 187 287.5 1.0 9.5 58.5 39.5 0.5 1.5 11 179 212.5 0.8 8.4 27.0 73.0 0.0 0.0 7.8 
13 178 155.0 1.1 8.0 24.5 74.5 0.0 1.0 7.6 
15 173 57.5 0.5 8.0 29.5 70.0 0.5 0.0 11.6 
17 172 122.5 0.5 9.4 31.5 68.5 0.0 0.0 14.4 
19 163 117.5 1.3 7.4 28.0 72.0 0.0 0.0 l6.6 
Continued iwxt page 
Rat Classl- Date Bay 
lo. flcatlen Infected 
9S4-5 Test 9-11-48 
^46 Test 9-11-48 
9S47 Test 9-11-48 
9T91 Control 5-11-49 
0 
3 
5 
7 
9 
0 
3 
5 
7 
9 
0 
3 
5 
7 
0 
3 
5 
7 
9 
Appendix 9 (eontintied) 
wt. Tryps. B.F. Hb Differential IBC Totaj 
M 1 B IBC 
gos. 103 i gms. % % % % lo3 
bbb,3 100 ce IBK.3 
134 16.2 54.5 0.0 0.0 7.4 
115 15.0 0.2 13.5 18.5 81.5 0.0 0.0 7.2 
114 170.0 0.1 12.5 52.5 47.5 0.0 0.0 3.6 
112 337.5 1.2 10.2 47.5 51.5 0.0 1.0 
105 2.3 - 69.5 30.5 0.0 0.0 -
184 16.0 66.0 33.5 0.5 0.0 7.6 162 7.5 0.5 15.5 58.5 41.5 0.0 0.0 6.4 
167 222.5 0.3 12.6 55.5 44.5 0.0 0.0 2.6 168 175.0 2.7 10.0 58.5 41.5 0.0 0.0 6.8 
169 212.5 1.1 9.7 58.5 41.5 0.0 0.0 3.8 
179 15.0 54.0 46.0 0.0 0.0 11.4 160 12.5 0.4 15.0 49.5 50.5 0.0 0.0 4.0 
158 270.0 0.8 1^.8 35.5 64.5 0.0 0.0 3.4 
147 195.0 1.8 7.5 70.0 30.0 0.0 0.0 6.6 
258 14.7 78.5 20.0 1.0 0.5 11.5 
256 15.0 1.5 14.2 67.5 31.0 0.0 1.5 8.3 
251 87.5 0.0-A 13.5 81.5 18.0 0.5 0.0 18.4 
256 27.5 0.0 12.5 89.0 10.0 1.0 0.0 14.7 
254 10.0 0.0 12.7 67.0 30.0 2.0 1.0 15.5 
Continued next page 
Appendix 9 (continued) 
Bay Wt, Tryps. B.F. Hb Biff©rential WBC 
M w E B 
gfflS. 103 % g®s. % % % 
mm. 3 100 ec 
0 329 14.0 82.5 17.0 0.0 0.5 
3 331 12.5 1.5 14.0 65.0 34.0 0.0 1.0 
5 337 85.0 0.7 12.0 52.0 46.5 0.5 1.0 
7 336 130.0 0.2 12.3 81.0 18.0 0.5 0.5 
9 335 52.5 0.0-A 11.4 63.0 37.0 0.0 0.0 
0 261 14.5 73.0 26.0 1.0 0.0 
3 232 0.0 14.8 73.5 26.5 0.0 0.0 
5 234 5.0 — 14.8 68.0 32.0 0.0 0.0 
7 231 17.5 2.0 14.0 56.0 44.0 0.0 0.0 
9 225 37.5 1.0 13.3 65.0 33.5 0.0 1.5 
0 261 14.3 79.0 20.0 0.5 0.5 
3 249 2.5 1.0 13.0 71.5 28.5 0.0 0.0 
5 253 157.5 0.9 10.8 69.5 30.5 0.0 0.0 
7 252 252.5 3.3 10.0 75.5 24.0 0.0 0.5 
9 244 245.0 1.1 9.3 49.0 44.0 0.5 6.5 
lat Classl- I>at© rj s, e  Total 
Ho. fication Infected M 1 IKS 
103^  
9^92 Control 5-11-49 9.2 
7.8 
11.2 
13.4 
18.3 
9T94 fest 5-11-49 ? 7.5 
6 .2  
4.4 
5.2 
3.1 
9f95 Test 5-11-49 l 12.0 
5.3 3.0 
2.0 
1.5 
Appendix 10 
Data for Mean length and Standard Deviation for Iisngth Coapired 
t© Data fOT Percentage of Division Forss in Trypanosoae 
Populations Treated With Methyl Salieylate and With Benzene 
lat 
Mo. 
Classi-
ficstioa Treatment 
s 
Day Tryps. 103/mi3 
D.F. 
i 
s Mean 
s length 
s ma 
Std. 
de¥. 
raa 
lAOl Control Methyl salicylate 3 28.8 1.6 1 25.4 6.08 
5 70.0 1.9 s 27.1 4.54 
7 57.5 0.0-A : 29.6 1.45 10 22.5 0.0 : 0.76 
U02 fest Methyl salicylate 3 17.5 2.0 s 26.3 5.89 
5 42,5 0.4 s 29.8 4.61 
7 70.0 0.0-A s 30.8 1.84 
10 72.5 1.2 s 32.3 2.96 
8P28 Control Benzem 5 20.0 0.2 s 24.0 4.44 
7 6.3 0.0-A s 29.2 1.27 
9 8.8 0.0 s 2^7 1.65 11 5.0 0.0 1 27.B 1.19 
13 1.7 0.0 i 24.2 1.10 
8P29 Control Benzene 3 22.5 0.6 1 22.9 5.22 
5 32.5 0.0-A i 27.5 1.62 
7 5.0 0.0 : 24.5 1.36 
8P30 Test Benzene 3 22.5 0.4 t 25.6 5.57 
5 212.5 0.1 * 30.5 2.18 
7 115.0 0.0-A J 31.3 1.66 
9 120.0 0.0 s 31.4 1.83 
11 47.5 0.0 : 30.0 1.66 
Continued next page 
Appeiadlx 10 (continued) 
lat 
m. 
Classi­
fication 
Treatment 
{ 
t Day Tryps. 
103/fflffl3 
i 
i 
• 
• 
D,F. 
% 
8 Mean 
t length 
8 Mil 
Std. 
dev. 
BU 
8P30 Test Benze]^ 
: 
s 13 42.5 
« 
« 
s 0.0 ! 29.5 1.73 
(eont) s 15 32.5 s 0.0 s 30.5 1-99 
s 17 45.0 • • 0.0 8 29.1 1,66 
s 19 32,5 s 0.0 s 28.7 1.03 
s 21 32.5 • • 0.0 8 28,6 1.44 
s 23 27.5 s 0.0 8 28,8 0.31 
s 25 27.^ s 0.0 8 28.9 1.14 
s 27 13.8 s 0.0 8 28.3 1.09 
8 29 12.5 8 0.0 8 28.7 0.28 
8P3I Test Benzem 5 3 40.0 
3 
8 0.4 s 25.3 5.09 
.  5 152.5 8 0.3 8 29.1 
s 7 57.5 t 0,0— S 31.5 1.78 
s 9 40.0 8 0.0 8 31.1 2.00 
s 11 57.5 S 0.0 8 31.5 1.94 
J 13 37.5 8 0.0 8 30.8 1.39 
: 15 57.5 8 0.0 8 30.9 1.81 
» 17 47.5 S 0.0 s 30.5 1.92 
s 19 32.5 t 0.0 8 31.1 2.23 
8 21 20.0 8 0.0 8 30.3 2.02 
: 23 12,5 S 0,0 * 31.0 1.70 
8 25 # 12.5 1 #- 0,0 8 29.8 1.44 
8P32 Test Benzene 
« 
» 3 100.0 
S 
8 1.1 s 26.5 5.96 
s 5 227.5 8 0.0-¥ s 30.3 4.43 
! 7 197,5 S 0.0-V » 32.0 2.02 
s 9 142.5 8 0.0-A » 32.7 2.24 
8 11 130,0 S 0.0 8 32.6 2.38 
S 13 130.0 8 0.0 * 31.7 2.30 
Continued next jmge 
Appendix 10 (continued) 
Eat 
W©. fie"i;ni Treatment Bay 
fryps. 1 
103/iiffi3 * 
D.F. Mean length 
ffiU 
Std. 
dev. 
nu 
8P32 
: Test s Benzene 15 65.0 i 0.0 31.8 2.14 (cont) i 17 90.0 s 0.0 31.6 2.04 
: 19 47.5 s 0.0 33.3 1.74 
: 21 28.8 s 0.0 32.3 1.72 
t 23 16.3 5 0.0 33.3 2.66 
$ 25 18.8 t 0.0 34.6 3.18 
# 
27 10.0 s 0.0 34.8 1.51 
8P33 
4» 
Test 8 Benzem 3 62.5 s 0.6 26.8 6.21 
5 190.0 s 0.1 30.8 1.36 
: 7 87.5 s 0.0-T 32.4 2.35 
s 9 95.0 s 0.0-A 33.0 2.02 
11 90.0 s 0.0 32.1 1.78 
i 13 67.5 s 0.0 31.2 2.29 
• 
• 15 6o.o t 0.0 30.3 2.01 
: 17 35.0 s 0.0 30.5 1.78 
s 
19 37.5 s J 
0.0 30.7 1.88 
